1 LOW MOLECULAR VEIGHT | T. ACRYLI C POLYMERS FREE OF SULPHUR- CONTAI NI NG,
METALLI C AND HALOGENATED COVPOUNDS AM) W TH LOW RESI DUAL MONOVER CONTENT,

METHOD FOR PREPARI NG THE SAME AND USES THERECF 5 Technical field The
present invention concerns (meth)acrylic polynmers. Its subject nore
particularly relates to (neth)acrylic polynmers with C8 or higher, linear or

branched fatty chain (nmeth)acrylic polyners possibly containing ethylene
unsaturations, of |ow 10 nol ecul ar wei ght, free of sul phur-contai ning,

nmetal li c and hal ogenat ed conpounds and with | ow resi dual nononmer content. A
further subject of the invention is a nethod using radical polynerization
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(meth)acrylic monomers in a solvent medium is one of the routes conventionally used.

Polymerization is initiated using compounds generating free radicals such as organic
25  peroxides or nitrous compounds which, depending on cases, may or may not be
combined with decomposition accelerators as is the case in particular in oxidation-
reducing initiator systems also known as « redox ».
In radical polymerization, the length of the kinetic chain y of the polymers is
based on the expression: kp [M]
30 Y =2 (fkd kt [1])*® where:




15 The synthesis of |ow nolecular weight (neth)acrylic polyners in solvent
medi um rai ses known problenms in the state of the art and nunerous
alternatives have al ready been devel opeg for thﬁ plﬁrpose of Ilmtlhng I

nol ecul ar wei ght s. For exanple the very high tenperature therm

pol ymeri zati on described for exanple in US 6,844,406 and US 4, 117, 235,
allows a large nunber of radicals to be 20 generated by accelerating the
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temperature generally of between 150 and 250 °C, sometimes higher than 300 °C, is

limited to the use of solvents with high boiling point and not only entails the use of high
25  concentrations of initiator but also high energy costs.

In US 4,652,605 relating to the preparation of vinyl polymers of low molecular
weight, the control over the length of the kinetic chain is ensured by adding a high
concentration of initiator. Polymerization under dilute reaction conditions also allows a
reduction in the probable occurrence of propagation reactions and thereby contributes

30 towards obtaining low molecular weights. Industrially, this method is not economic




odorous polyners liable to col our-change problens in storage. They are al so
i nconpatible with applications in which sul phur is prohibited. O her
so-called controlled radi cal polynerization techniques also allowthe

nol ecul ar wei ghts of the polyner 25 chains to be limted. Anong these
mention may be made of nitroxide nediated pol ynerization. (NW),

polynmeri zation initiated by species acting simultaneously as transfer
agent, polynerization in the presence 8f organonetallic conpounds or

pol ymeri zati on processes by atomtransfer (ATRP/ RAFT) which have recourse
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Di scl osure o
radical polymerization techniques also allow the molecular weights of the polymer

25 chains to be limited. Among these mention may be made of nitroxide mediated
polymerization. (NMP), polymerization initiated by species acting simultaneously as
transfer agent, polymerization in the presence of organometallic compounds or
polymerization processes by atom transfer (ATRP/RAFT) which have recourse to
sulphur- or halogen-containing molecules. These processes have various shortcomings

30  however such as difficult implementation, use of compounds possibly leading to the




Met hacrylic polyners of | ow nol ecul ar wei ght have now surprisingly been 5
found that are free of sul phur-containing, netallic and hal ogenat ed
conpounds and have | ow resi dual nononer content; in general the residual
nononers do not represent nore than 10 % by wei ght of the nononers used for
t he pol ynerization reaction. These | ow nol ecul ar wei ght pol yners
may, in particular, be obtained by radical polynerization in a solvent
mediumusing a very fast initiating systemconsisting of 10 adding the
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t he invention have




t he advantage of leading to acrylic resins with high dry extract all ow ng
| ow viscosity to be conbined wwth a | ow content of volatile organic
conpounds. The polyners of the 30 invention containing neither
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used for thefattpt blwih ofnetiNerylioy pnlyimers, posslbmy)n@mmhﬁagom alengt dok®y ethylene

esterification or transesterification starti fromm xtures of |inear or
branched al cegfiragps,tof Heightakerage melecnlanweigly Mur lswsrtha 29:090ig/melpdiee ofhai n and

possi bly condiaihii-BshtMing, @.ee‘anmom.aﬁgaﬁ{e%emg&mg MHaRittOBw &dﬁ%ﬁﬂbﬂb‘&le&’“ the
nature of the nononer or nononers, it may necessary for themto be

heat ed bef or®@nfeBey are added 15to the reactor, if they are solid at anbient
t enperat ure. The radical initiator or |n|tiators (in the renmai nder
hereof the radical initiator) used in the nethod of the invention for
initiating the radical polynerization are generally organi c peroxides
and/ or azo conpounds.




As organi c peroxides, nore particular nmention my be nmade of the famly of
20 di acyl peroxides, al kyl peroxides or peresters, and m xtures thereof
Exanpl es of organi c peroxides which can be used in the nethod of the
invention are acetyl peroxide, benzoyl peroxide, |auryl peroxide, cunyl

per oxi de, t-butyl peroxide, caproyl peroxide, tert-butyl

per oxy-2-et hyl hexartoate (al so known as_ t-butyl peroctoate) or tert- butyl
per oxybenzoate, particularly preferred, and m xtures thereof this |Iist not
be construed as 25bei ng exhausti ve. As azo conpounds nention may be
made of 2,2'-azobis(isobutyronitrile), 2,2'- azobis(2-nethylbutyronitrile),

2,2' -azobis(2, 4-di itril.e .2 2' - i .

nmet hoxy- 2, 4- di et ﬁ%é#%%ﬁée&n?{]ﬁal%{énhsﬁﬁ- %?ggll%é?gﬂy%%ﬁse%g%g—scoér%%hﬁft rile),
4,4' - azobi s((etyandieglobmices with U)ear or branched fatty chain possibly containing at least

di et hyl- 2, 2' - azaobi s- (2- et hyl propi onate), azohi s(2- 30-acet oxy-2-propane),
2, 2" - azobi s( 2P ATHIHE IPOREHIT: ofi WyRGuFRT malscular. weight M leps tha 39400

et hoxy- 2, 4di gibRY kredeNiudhaRbdntdidifa, metallic or halogenated compounds and with low
2-(tert-butylazo)-2, 4-di met hyl pent aneni tril e,

4 : le, 2- 9. _
(tert-butyl aZ6¥@bBapSRSFoRieRY BY mdicplpqlymerizgiion ig)sobition chyrpeierizad dhfbat i | e, 1- (

tert- initiaily a starter is placed in the reactor composed of the entirety of the Cg or higher,
anyl azo) cycl ohexan%car bOI}I trile, 1-tét erh- but yl azo) g_ycl ohexanecarbonitril e, an
: N

d mixtures tHEFESF brappfied fattyscpain gpethlacyliv moperaq(sh whish may ceutpia gbensfane
Dependi ng on ¢ityené higsngaton atad vehid@ e tritBeaK iiM1@itdiCis G RATIIIEY and in
characteristics 5 of the radical initiator used, the polynerization
t enper at ur e RRPraliRsAlytion ingn ergaic9letuous addi ng of the nonomer i xture

nust be adapted t @ fRhdisibjtd@f dRShvehtord BYIR uselof CPbLRidheR! LineB trfnched
The organi c sol vent, optional ]y used for solubilising the radical jinitiator

must be conpdtblaifi (REREYHr Rahmers dojebly sPAiRRa My 1598 @f of YRS ng of
the (et h) achytdnfativd, BPRRIMEBE Gferage! holbdiddr WagHt 18R Bin 200G it rfreen@t al | i C
or halogen inpurity. Preferably, the same organic solvent s used for the
radi cal i ni t S&PBF-capanmgy metaic PHA\IerBATd ATMPORYH SAE PR o KEdWH MPBARE whi ch
can be used, cBabdt] AWddEiveER fdrRAlaGaR T80 NRELaRVic¥HAOFAE BIGR Arddkdadl ér cut s of
al i phatic and/ or aromati c hydrocarbons such as hexane, cycl ohexane,

hept ane, ol iepiblorgptiont pheh 28 Inbrirant femRHEAtons-Sol varex 10 (r) (marketed by 15
TOTAL) and its COGMRF Ghahctbititits/ ah Hddantz3BH oftl the tilenB& AN Kec&RORRY Onal |y
used for preparing solvated acrylic resins, such as ethyl acetate,

net hyl et hy| k@PR#FeEt o fepding the follgyingidgscpptiotonsi der ed exhausti ve. More

particularly, an prdaddl &sSRliMEdtihd Bvaigy having a flash point higher than
55C. Preferably, an oil cut i s chosen that is derived fromdistillation,

having a boiling B feorighee fingar gibratsbedfay ghain arsthiatryliscpobimess Passiplessed
accor di ngot 0 cgfaihilg affdhdt oRE etRAERY urRdturdBérPadcBAMg ¥ Ghe invention haveG weight
concentration of nononer(s) relative to the total weight of the reaction
medi um may geveesgeinofecnirawbightOAAe bijiessahat 20,008 ptholes mpregfaeticalatly ofletgpeens ed

bet ween 20 a 0 Y% i ght . I ization tenperature
is generall y@@g(ﬁ%nrdi f)sge Oggnfo\?\?ég%d %ﬁfe%’i'H‘e( bf%&} 8—9@ %ﬁé%grsggﬁfrlebet ween 80 and
120C and nore pr eMeregiatticulagy, wegpolyhitds afitbe ihddhtich arke imeth )aorytid\palgmerk with
possible, the te rature is.held const rogghaout the cgntinuqus addi ng
bF “the r adi cireer A prdgst Tl ol PubBins 1 b, o0 bR PR e 5at Ao o ar o
pref er ably necarbaraorhd) atore @efeiably 18 to 22 carbdneatenad IThafatty ohdinsabayrcohtainsmk ut i on i n
t he organic sol ven{h js contipuously added to 30 the reactor after first

pl aci ng the WORTHE ("5 e.u"fﬁgra{}‘i’”r“re over which the radical initiator is added
may in general vabyatehmesthed lawdndebubue wesght, aliepatymdrt vi the tivweatiorbhavad 7
hours. 10 The content of radical injtjator, i eneral |y campri sed

bet ween 2 antfe FAvBEaES ettt pert i U v bigh drviniseed pROwig RPelseBrty B onpr i sed
bet ween 2 anbk Eorbilied wigh gidw content oAeslatileliofgniccompeurdsioTid poymerObf thbe

i nventio the radical. initjator is comhined with a deconBﬁsi tion

accel er a?%r PIRCEISE GRHRTE RO BRFURT U ATRE, EPPOUAR SOn Y Y OF Of hlogen




5 deconposition accelerator to the reaction nmediummay or may not be

simul taneous with the adding of the radical initiator. The adding of the
deconposition accel erator may be conducted continuously, either separately
or together with the initiator. Preferably, in this enbodi nent, an organic
peroxide is used as radical initiator which acts as oxidant and the
deconposi tion accel erator acts as reducing agent. As deconposition
accelerators 10 nention rmay be made of aromatic conpounds such as the
aromatic amnes, nore particularly aromatic tertiary am nes such as the
derivatives of N, Nl-diallcylaniline type. Mre particular nmention can be

made of N, 1?71 di Y 83 did NroutNe N 5541 i

NN- di et hyl - p- tpgh_ui de? né] , or] et Dg%{alget epgtgﬂ[;éf{lﬁptﬁrg?ﬁg% reéalﬁecdhtoacso loﬁé-c %aing? (2-
hydr oxyet hy D- whenoh giogignelheY Imectobuencae regulatians conssmingf the reduitiohiof padiution t he
accel er ator 1 gizhcaRb feGbihlivn SAGHRASURE Tt e AEnhRl iEoibil bdiime OF any
ot her conpati bl e sol vent. The content of deconposition accelerator,
when pr esent , refluctige pkthe kengeng ofimethldie andoial aperatedlimppties Avhichimay\heiadded vize| at i ve
to the moNOMeiyal 6istallidnd6 WRe dpdicas G ParRiuok@ibun oil applications. 1€
initiator and tlhlg acce e_ra{tlgr asre ﬁgélé: pa?’??%%ﬁar%_ uself({i[I ?Inap\ﬁelfaé T ratios
20r angi ng from 1: A spnthes, Bethethallqyried éheapsilymera 0§ éhef inyentibn Ito Det abtained, 8.
According to gn | JFRRL . j 100 :QF; ragely .ought to

t he pol yneri zat ﬁlgﬁﬁtgfeagrtlper a_tlrtlj.‘%tel_tl%g? %drs E%t% E}eddggld?& al N 13 Fﬁ gc}l@elrngmgﬁdg%’d. For

t he sane reaswplyingt haery gapid j initatps systend udre gattionlanly peverdingatontbe fellomdng 0 avoi d
the formation, Qf y. de radicals of |esser reactivity when the oxygen
conmes into corlljt gg’?gel\q/i\ngth air. 25According to one enbodi ment of the

i nventionld at t he (®rid agfactone stasist israddesscoasistingpf dfe entiferyi efttbe (mathyecrylic
tenmperature Qf dohSrbeaGits 2 En@,d' 15 ih 2B - X C. This
is foll owed by0 a C{_.I(I’)i ng peEr}Iil od éﬁﬂi?}lldnlg I&E%ﬂ{)yg{rgé@%ﬁ?golg%ﬁt’ﬁﬂé%f%%

t hereof , an dorfium érplaskd lpder pgitation prsterablicin@h iprpsatinbipheng -2t onds0O8itrogent he
starting charlﬂgbg%. initiator. During this curing period, the tenperature of
t he reaction rreofl mis held at the 30 pol ymerization tenperature in general
for 1 to 3 additi Gnahe stasigr derivathirem stap (a) &5 bsought taltlieqiolypesigatioh fenipactweles t he
addition @f initi Leh d, LS| j eve

maxi mum clgnver_s [ ogé)? f)?le W%ﬁ%fﬁag%rg%@’%ﬁ’ﬁ? %féﬁﬁ?!l%%?(ﬂg&c%%aggﬁ%f %%Hfrc glsi dual
nmonomer s i n tintatbi optibnally dn selutiph én apeeganictsylverit ;added initiator is generally

conpri sed between . .20 L.gbdt | ative.t .

pref erably bet me%ﬁ&ﬁ%%%ﬁlﬁw%%hﬁeﬂéﬁﬁ%f(‘éfgﬁ?fé&ﬁ%@%?%%a@adi tion
can be nade tanperature Eaetviemhtens ofimingenf a stabilizer or a pol ynmerization

i nhibitor to avoi ' Ofidm RO rijzatian of i,.dual oners
whi ch coul d | ead &Q%S%h%ﬁge&l n tﬁsewrér’efggndoﬁgil "chau elglper\%\ﬂ? eg'%]i?bseclt)‘gee? r?é’nag‘g| ymers
during st28r age’C, Asefenblyph es ogidizigy stmesphemt preferabhhinslet egitatiorprat lepst omey be
made of the ks [ s net hyl hydroqui none for exanple (MVEHQ
10The met hodgglg{gg%#lﬁlgﬂﬁ%“ ﬁgg‘ﬁhﬁgenti on has the advantage of leading to
pol ymers wi th | owfhthiegobiner imedlefonsin M, organié sdveny isl @fectedn arefe2dbh0erg/ nol |,
which are di kilGHlde hnABSSRIaH S AT AMNSALLGNal Lechni ques; Tt uses |ow
pol ymeri zati on nperatures an 0es not use any sul phur-cont ai ni ng
transfer agents whha®s drdnghet, heean dvizarcherbfaty clirogheth )agylicqwlyinmevsgossiialf

resi dual n QRF i r | |4 mer of represent 15
nor e thar%gll)ogo 0 ﬁ?ﬁgﬂfa %F g‘% V\éil%ngt%n % tﬁ’g%a de en%%%?r&éc?fstﬁe invéritdh “Fie cs8 or
hi gher, 1inegeneml domamecdidly metikbblecFar rex¢mple,hitegr mhy chepobtyimed shypdisdtbl y
containing at_Jl t one e | ene uns ati.on, qf | ow.nol ec r i ght,
free of sulp Sﬁ?n%%h naé}ﬁqmﬁglsycﬁg{caqcf I ‘gﬁ%tﬂ's h('w’zglhl eerng{ngﬁ ¢ obﬁ?f'gﬁ?{fé%,ﬁy 5&%’1

cont ai ni ng | alssholsesililp) céntginief efrledst gnelethytent hasaturativm oy byveragghdsteeificatiesi dual

nmononers, fin rii.cul use. as. itives ..20 in fo ti,ons i,ch can be
used n ai f ELRR et A ane St B 5 oS e bR Bl SRR s i 1
hi gh dry3@ext pasibly containthgiat lewse ond etlrylene hngatuediont s i n particul ar fuels and

| ubricants. The solvated acrylic resins with high dry extract are notably
used in the field of coatings, in particular in paints for notor vehicles.
The present invention concerns the use of copolyners to inprove the
activity of 25 conventional cold operability additives and filterability
additives with regard to the Limt Filterability Tenperature (LFT) of

m ddle distillates. The (neth)acrylic polyner or polyners of the invention
such as defined in the foregoing are added to nmiddle distillates with the
cold operability additive. In the neani ng of the present

i nvention, the conventional filterability additives 30 are copol yners
containing units derived fromat |east one al pha-olefin, at |east one vinyl

D,




12 ester and/or at |east one ester of al pha-beta unsaturated
nono- car boxylic acid; as an exanple nention may be nade of the ethylene and
vinyl acetate copolyners (EVAs), the copol yners of ethylene and vinyl

propi onate, the copolynmers of ethylene and allcyl (neth)aciylate(s), the
terpolyners of ethylene, vinyl ester and allcyl(neth)aciylate; 5 preferably
the copol yners and terpolyners conprise from20 to 40 % by wei ght of vinyl
and/or acrylic ester recurring units. 8 According to one preferred

enbodi nent, the filterability additives are EVAs. According to one
preferred enbodinent, the filterability additives are copol yners of

et hyl ene and met hy, ; L Rl 2,00 referred. e
filterability addlyfégﬁgﬁéﬂ%g%%@e@?%&% e °H’°F gl}]agre grlll e"“‘%"ﬁ% ng’ gt HE
hexanoat e. compridimng A2 ¢h Firattwn ewerspprefemblydd tce#ﬂamburrmtmns be pfeférhlﬂy atn lity

addi tives are, t8rpoLyYIBLS %e ﬁ%%ﬁi(?la‘?r?ﬁc ARAA Cu% at Ofv ﬁ@%{nﬁﬂ’[oﬂgf

neodecanoat e one pretert &€d
filterabili tythaé;td'mtlouese hr @iaﬂ!@lmeoquilawyhtes isofocipt Mleia,ez-ethylrhykylaﬁgla&; e and

vinyl neodg g%ﬁrylate dec l 2 Gl Q{)&E%I aQI'yRiP e dr;?g fl%cr: [ Eig: Eorﬁtéfﬂ g&rg@%t(%ls %Und

fllterabllltya Ui Ve erpo viny
vi nyl 2- et hyl krowxan daid am’?h&:) ftmdetﬂmbaldte ttqtrad@gl] acnylﬂs (aisoelcrﬁawatw sﬂytn@@l

copol yners a h gr ht o ured

si ng GPC gortsPaftyy el ber e ReBaecs) GEOER Gty 350900 bt i)

nunber aver adepladdcgl mralatemptgd*ﬁcyl( Mm)lamﬁalsm rikmawil Sis retpaGP Gyt ﬁd:ﬂa;tecgzbrrprl sed
per 5o usi ng S el ok IE GERP AR S B REpRRIR B ellln dhest "M
Encycl opaddi aMitur¢snefuthesei mbn@hs&rmzmt alyq bamsml Edltlhe aiathod \Mfi xties mveﬁﬁbh oA 28,
B'réﬁg;raglsy?)uﬁﬁg glh "%ag‘%"é‘s@)ﬁgg““ cf}%l cal er’?irﬁ%tl or&aéﬁrl‘ ?rl hei ) rrerl agbgn
bars (100 a Sth@arM?do)ancwdeél@thalhhy:uﬂcmvﬁ]gﬁﬂﬂbast(ﬂ SrRGatdoay & thé:ﬁﬂxaﬁromﬂoo MPa) ,
t he reaction ARer , ran 160.t o0 320 pr.ef erably
from 200 to fé%ﬁ%ec%%ﬂg% a?ﬁg&pr ese’ﬁl(e:%e 0 r}grta’ ?s? croHE P B%'reioﬁi%}ei at or
general | y cheos@mnmtramanpag, 10mg}ah¢ gecpsarg Yordiesn @rbe/heatedbefge thay et added

nit rogenqgsI g@ﬁgd&qgﬁf)tg&%ﬁé);ohga blent%cul a[u6vve| ght regul ator (ketone or

al i phatica % 13 prepared for exanple in
a tubul ar reactor Tho raldwai ingiatoner nrendmrsl (nlethe: rantzérden heréd® the LARaldidHiator) The

Py ocerbon SRS, U ) RGBS ot P BHED 00,0
di esel 5f uel srgahio@krogidés midm&blwm@m for heating settings, kerosene,
aviation fuel oil Rs organlcyperomdes more particular mention may be made of the family of
20  diacyl peroxides, alkyl peroxides or peresters, and mixtures thereof Examples of
organic peroxides which can be used in the method of the invention are acetyl peroxide,
benzoyl peroxide, lauryl peroxide, cumyl peroxide, t-butyl peroxide, caproyl peroxide,
tert-butyl peroxy-2-ethylhexanoate (also known as t-butyl peroctoate) or tert- butyl
peroxybenzoate, particularly preferred, and mixtures thereof, this list not be construed as
25  Dbeing exhaustive.

As azo compounds mention may be made of 2,2"-azobis(isobutyronitrile), 2,2
azobis(2-methylbutyronitrile), ~2,2%-azobis(2,4-dimethyl)pentanenitrile, 2,2"-azobis(4-
methoxy-2,4-dimethypentanenitrile, 1,1'-azobis(cyclohexane-carbonitrile), 4,4
azobis(4-cyanovaleric acid), dimethyl-2,2"-azobis-(2-methylpropionate), azobis(2-

30 acetoxy-2-propane), 2,2-azobis(2-amidinopropane) dihydrochloride, 2- (tert-butylazo)4-
methoxy-2,4dimethyl-pentanenitrile, 2-(tert-butylazo)-2,4-dimethylpentanenitrile, 2-




fuel oils, etc. I n general the sul phur content of the hydrocarbon
conpositions is less than 5 000 ppm preferably | ess than 500 ppm nore
preferably less than 50 ppm and nost preferably |less than 10 ppm and
advant ageously they are sul phur-free. 10The hydrocar bon-based conpositions
conprise mddle distillates with a boiling point conprised between 100 and
500 C, their crystallization onset tenperature COT neasured using
differential scanning calorinmetty is often equal to or higher than -20C, in
general it is conprised between -15C and +10C. These distillates may be
chosen for exanple fron1anDng the distillates obtained by direct

distillation iRons, lxgg hydr eat ed
distillates, gél‘ st |t*l?£? es resu T ng (@eﬁ &%dé/rthl C rﬂé]t: &ﬁéﬂeénd/ Iq{eﬁ

hydr ocr acki ngan@rlazo)mdghnxmegarbcmltatees H[tgtlt-biltbfhwg/d@smeqaﬁgnmlam C@md/er sion
processes of ﬁggg% Qs Iy rization) and/or from
vi scor educti on ﬁ% at%gﬁ%ggfve gyﬁwgsﬁgkgggradlng of Fi scher
Tropsch fractions De@fr‘@mgi qﬂeth@sheme@bhmrngml therkigTi¢ derompesitbinovhaabiemintiess t o

l'i qui d) ofs pl @gnge ?‘:eﬁrmﬁl@ﬁ) Eedzqg‘p zatLB thIH é?&t&l@ean(arthler}hnqé)@'tﬁ'eat' on,
and/or the esters vegeta an nlna m Xt ures ther eof

The hydr ocar rontinvenpeskiing of the menpmest mtugmuat lw idiastbql Id etz therdegjieddeviehg f rom
mor e conplex(ﬁﬁjﬁ;ggrgg pations than those derived fromthe direct

di stillation of hydrocarbons, which may for exanple derive from cracking,
hydr ocr acki ng and/Tbg ozanig a@lmﬂymt@n@lbalesw fry spiubitising the radiahl iniitiatay-mnstieeci ng
processes Iﬂﬁy“ﬁHXh ngst

whi ch speciafoﬁéntlon nafghggﬁgggbgkgm-8ﬂ%gqﬁég§?é@§mgfg?#%éns ?eed from
cr acki ng 1&nd manomer(s)eid mustrhg fige olzay sephwiimethllic or halogen impuliyy Brell"ﬁr@:ﬂw vy
paraffin cong AN Soi r r 0

synt hetic dlS?@% &%es d%?%@ggl¥§%2§iﬁg g%%@@??%%ﬁ o‘ngsgé Q%?H%:lmthose
derived frommdsempi(sicersolventpsetichcac bs gised, Jptrticolanmivativre celi deithidat &fs

e NexBTL | n pPr i A O e b E Ao B aPhBfe b Fatop 0l 1BHLEL D 7"
animal oils, CY@PheBmthE%ie,stOdifenamﬂnﬁile )aflfmtb 0$0npﬁlrsar&01vere|xqim (Biftkesd byew f uel
DS TS0 1T Ak Pl A aE SNERL LARBlcRBly gy m !
conpri se | ongrepeningfsblyaich adrylic redinshsugh nwﬂméracaﬁte mmﬂbfdnﬂwltemms tblquhalnotio or

hi gher than r I Pref erably,
t he hydrocar %gn I%éﬁgre e%%a%%@l %(}Ilof) cr']ﬂ'rl%’l %n% g&ﬁc %D?‘ée(%g%bugﬁd Sk P?E]es 10
with a cryst abint lnahﬁrdranéﬁ%ﬁ’rdfeaiﬂnraataﬂr@t @@roseqthat istderived ﬂungﬂietlillatib:an -5C,
and advantag ¢) [ Q, fNe,
preferred e &lb& o’ﬁﬁh (rgljc;%:l%nr o Cc?% F.g‘?li’ ]tﬂé pﬁagr eg‘pv?/%slegﬁ%cor& ént  of

n- par af f 2RAs, ﬂwmnﬁmapmMEésmﬂmanHWEon atons, equal to or hlgher than 4 %
According to one prefer e hydr. sti,l | ate. has a

wei ght 15 cont entﬂ%f I:o%c%]gxgtéc&fnppﬂb trﬁg:) }J]&ve%g e %Eali) Qv%&%& E'the reac 1orC1] ual to
or hi g][]](car t hmndlcmm% geacrdll)advdn'ma't‘,dvuwght aand/]?s ghf;rabbntoamhb sadfbe?ﬂaeﬁmo

n- paraffins 0.7to 2% A further subject of the

i nvention concerns % F% for diesel engines, conprising a major portion of
hydr ocar bon di st i THegiobgnesingtion asnmebedture ik gamerally cahprisedbatwean ijj)and;lawc I

conpri si mi nor, ,por n~of at | east
one f|Itg?ab?%ﬁ%gbé%mé%gBﬁggtﬁgﬁgﬁgt‘#ggeeéﬁ? t???é?@né§h§nﬁan0|ng

addi ti ve accordi rig asonychensi insepussible, theaébmsesatgrefis held gonsant dkisbghout the

continuous adding of the radical initiator to the reactor; the variations in temperature are

preferably no more than +3 °C.
The radical initiator in solution in the organic solvent is continuously added to
30 the reactor after first placing the monomer(s). The time over which the radical initiator is

added may in general vary between 2 and 10 hours, preferably between 5 and 7 hours.




A further subject of the invention concerns a heating fuel oil conprising a
maj or portion of hydrocarbon distillates such as defined previously, and in
general conprising fromO to 5,000 ppm of sul phur, and a m nor portion of
at least one filterability additive 25 and at |east one
efficiency-enhancing additive according to the invention such as defined
previously. A further subject of the inyention concerns a heavy fuel oil
conprising a major portion of hydrocar b8n distillates such as defined
previously and in general conprising fromO to 5,000 ppm of sul phur and a
m nor portion of at |least one filterability additive 30 and at |east one

ef fi ci ency-enhanci I.fl . -di to the invention sych fined
15 previously. Thi g&h‘gog%b{ #l?/r?(g?ﬁgﬁlgh%g § nemll}r'ec TRYS ubeeﬁf'ee? aﬁg?tii'%syar in
mar i ne engi neweighidelatichus theiradnotners] weferably comprised beterkeh g6l by wedghiaddi t i ves
and filterability gffigi - 1l 1 ddi tives. are.preferabl sed in the
form of conpositi o‘ﬁésm%:c%i ri%}s{? %ggﬁnﬁ%néﬁgﬁglmvf nton, B “f%bc%@lt by ‘é“\ﬁﬁﬁe ht of
at | east one With aaleedmpositipn acteietatordn selntbnf incam d2gane sbbvefh e whlighéf E  at

| east one £ne i .as _defined previously as filterability
i ndi cat or (55) %%Li?ﬁ%%##ﬁf %?%%%?tﬂ%%g%&&} Iln\eluglfns])“?ayf 34 Bcétlrfr"ﬁééf'{%f"'beﬁ“? Y% epar ed
for exanpl e bihe pildingef the radichli imitintot. eTheeadding oétht decofipbtitsradictliratgr maglbé | ve(s)

optionally in i . t ilterability efficjency-enhapcing.

i 1 ves” opt Ao, A @Aty B deph e brsbicthaf b BREF L BFERID e 10
ref mery and/ othisganbothimenty e prgania perdxidownstd sammliof] itiligtor which edty as @idanonal | y
in a mxture W Yo[o[ M in.the formof an additive kage.

In general, t#gm%o&r%%)&(}ﬁlotsﬁlgﬁ h%:cgl\ré?%?olrg{i%s i ?qcfngraﬁ%nlt'l‘%tdfc%%w'f’?/%‘(egl)%mgﬁﬁ
filterabild t ymeitioh onaynbey madd afi erongitiaddinpound{ SYchi & theldecitio dnkiges, more

hydr ocar bon- 11| i N. antity rangi ng,from100.to0 1, 000 ppm
by wei ght . 1?%’%@%@?%@“%{‘% e‘“‘é‘é‘?sd&c%&bésrdé et g&éﬁgi‘w AR HRilIE B8y o || ty
addi ti ves ded¥eichmdticalaoveentiond coth de frndde eofaldiN -dinyettednilinie.o NQY-déiihdandling g

addi tives ac 1. | i nvent i he. hydracar bon- based Tpositions
may al so confﬂéﬁghlg%g&g? rtJrri]%'rﬂ('aug’ot‘Flrer thc, ?attel%veg'g(’&'i“g‘flﬁsr e?ﬂcgf r"‘lfmltsﬁgg’é'z jol ynmer s
of the i nventhydwxyatlydsewhfidioe Therongneobegeantd foranlbilisng tasicoslerage it S,

di sper sant.s, i fi nt i -.f gam. agent s i oci des, reodorants, cetane
20 nunber’ ?%‘%/‘?% I‘%d’&‘ué Pied S e radicat ittt or afy 8‘?‘%‘", °°f“85‘?c‘1‘%s£f‘ieﬁtg addi tives or
snoot hi ng addi ti vdbe cabemip ubdecompaiidh atdeleept@ygehdnsprésent Bl gehdrallyCamiptisddi on and

soot pronot ey 4 NProvi the, cloud point, t our point, the
limt filter ggﬁefl?gg?%%pér Ut h?%(lalartl v LSRR ipgeﬁerg\g%ﬁf??e’hﬁ?q%-%ar
agents and/ obyageht.s nodi fyi ng conductivity. Anpbngst these additives
particul ar nmention, may.be de of: . 25a) cetane nu I i nprovi addi tives,
in particul ar (bu'?h Ph(’)rﬁ Uﬁl%?rmaq’t%etge taBC)deEag%r)saéﬁ W?’%Mﬁ@%@y ﬁ’fegpylfl ‘?ﬁ?‘@%aﬁt&?,

pref er abl2¢ 2+ratghglfromeky to 0.6 rantl prefeaabiylangecfromx i:dE83e [pr8ef er abl y benzyl

per oxi de, and al kyl roxi des prefera .ter:butyl peroxide; b)

anti - f oani ng addi ﬁlog‘gm %r((?oblgf?’lg%ﬁrfl%nﬁo th%fnvﬁrbtfoni ti%}{rf“log‘an‘?rﬁgf’gfo(?}?hté%%en from
anong t he pobpylginkdzatiore empenatuad befbra tiledragiodl \isitihtox R dded. Borotht benaarhdas of
fatty acids derived 30 fromyvegetable or aninmal oils._ Exanples of such
additives ar g“gﬁ“’%‘%‘ﬁ“ 15 cqndtichd s, f“eﬁﬁ“%%qg'?%é? ayeis ’9‘?6*‘05%‘,%3 of geroxide c)

det er gent aneid@alsafitesseceadtivity eherattebtyiguesones ifd@sdntagtvidh aif. but not limted

t her et 0) ,chosen f{om anmopng t he qgr.oup, c r.i sipng amnes, succinim des,

al kenyl sa'gci ni m de¥ N &a?%yﬁnél%fl ‘,0%%}%‘{%9‘%% 6bf139ael’hdr?g§heaf‘ﬂi‘“““°"s

pol yet her ani adifing dbigitigtbre theaémysarative afiilie idaviim raédiung isvepidly indmRsAPY 1935. 5d)

| ubricating Ltives anti-wear additives, .in rticular (but not
linited ther Z?gdf @ffolgé(ﬂfof”%h}’ f‘ﬁ'ér“}ﬁ'Hf’f}Bé é‘fﬂ?ﬁr‘?’@‘fh’lg’%&éﬁbﬂ%"‘té‘&‘i &t BEgoh hei r
ester or ani sleaddéion\ofitnitiass,is madeadpbisiblil @Y toF0 Ve 6f thé sthming chae@d oF iniAdek. t he
derivatives gf .nono- and EO] c%%l ic car bo%%l i c_acj ds. anpl es of such
addi tives ar@"Ji&EH FIERRSTION P\ ieHEeaELNE e steaqtion gagsliv g helg defbe 494, WO
98/ 0465630 EPpdskrherdtdon fehiperdifi ift8gknerkiRfor 1 to 3 additional hours. This curing step

which possibly includes the addition of initiator, which is preferred, is intended to




10 2 772 784. e) cloud point additives, in particular (but not limted
thereto) chosen fromthe group conprising the Iong chain
olefin/(meth)acrylic ester/naleimde teipolynmers and the polynmers of the
esters of fiimaric acid/maleic acid. Exanples of such additives are given
in EP 71 513, EP 100 248, FR 2 528 051, FR 2 528 051, FR 2 528 423, EP112
15195, EP 172 758, EP 271 385, EP 291,367; 0 anti-sedi nentation
additives and/or paraffin dispersants, in particular (but not limted

t hereto) chosen fromthe group conprising the copolyners of (neth)acrylic
aci d/ pol yam ne amdified al kyl (neth)aciylate, the polyam ne

| k | I nj.m : bI
Fat ty am nos, CHby ki, U dBh 89 Bupls B ST AR e TR ITIBL2 0,
in EP 261 959moreREe3in3d¢  finEPregifi4 TBS Quankfy @Zﬁd@ Hitifepr 51@n@YY, cdoiprB82 172;
US 2005/ 02236&@“{ e}ljﬁ cfsang 98, %é %Vgisgenre a%éré‘fptﬁ monomers %}efe?%l)d Becmgen]a(})# andt 4

mul ti-functional trves romthe gro risrn and
al kenyl ni t r de- based pol ymers such as descri bed in EP 573 490; h)

bi ool des: 261 addhid of TR KGR RABHEH L doade Yo BYILLLNERIPLAY N0

conbusti on; reodorant %a ves €se o er a | ves are
general |y addi@d)lllzpr or gwelymetization rigfiibitpr fte @amoid QOssilde poPPOlymerizdtipn \wéitlght

(o201 ot ot SoTAr RORIRACSARE 208 B2} hE i B ullah REICHATRLER Hid Dol OV

to illustrat resent 1nven owever |mt n scope
t hereof, the pbbfmetﬁ/\ﬂln”glgcsﬁmmtz@erqmple@ of pelymeiizatios inhériter, Lendion Ay be

klnematlc Vi . r i Al t Il ary

Vi scomet er a?gfggr%%?gﬁﬁgﬁgoﬁgaﬁﬂlagge%?&%o nlwexfg{eelé{%éé I'n nun2/s. weight
aver age nidl ecul ar TheingthbéaC(cotdﬁ@g te dprisestch hantﬂélvwanmgmpf/hh@mgis pblyoless( net hyl
net hacryl at e) | e and determ ned by Gel Perneation 5 Chromatography

(GPC) usi ng 1%}?‘@ q%ﬂkb?ﬁﬁ‘lg%?% Y st 900/ mab which ars dithiaalt ton ser i es

of reference abdeR dhinkcdnvenloral teditiques i \BesTioh paBmRligeidh tenfeRRAEsHnl qaesof the
sanples diluted to 0.5 %in THF and elution _at a rate of 1 m/m

det ection by "PEY¥4LY SHelyryontaining transfer agenty which hayrothe pdvepiage at Prﬁ@ﬁg’t&r ed by

Gel Perneati gsw @her rmtré&fuapﬂﬁm{ﬁ@m Lbnerdtithe fesihdl tnfdndiets! doynol GERAERL Ur €
(LFT) nee}%ured a per %dard NF EN 116 - pour point (PP) measured as per

st andar d ‘RF Tophah defalrsight of thyddsd meneets-as per standard NF EN 23
015 - aromatic comﬁ@ogoﬂm@ﬁm]ﬁ@hrasb@@dhe&faaydwxﬂéa% cls}%nciffoxsﬁﬁe% pdsggl, i on

Onset Tenperature ( nmeasur.ed usi ng, DSC 15- d| stillatiaon tenperature
measured as ﬁ%‘}‘al‘é‘lléﬁﬂlﬁ?sﬂf’ﬁ eleylenc ugsatiration, afjew mglecelsr Bgisht fpeprt WPhdar d ASTM

D4737 containing, metallic or halogenated compounds, and containing less than 10 %
preferably less than 7 % by weight of residual monomers, find particular use as additives
20  in formulations which can be used in different application sectors such as solvated
acrylic resins with high dry extract, or additives for oil products in particular fuels and
lubricants. The solvated acrylic resins with high dry extract are notably used in the field

of coatings, in particular in paints for motor vehicles.
The present invention concerns the use of copolymers to improve the activity of
25  conventional cold operability additives and filterability additives with regard to the
Limit Filterability Temperature (LFT) of middle distillates. The (meth)acrylic polymer
or polymers of the invention such as defined in the foregoing are added to middle

distillates with the cold operability additive.

In the meaning of the present invention, the conventional filterability additives

30  are copolymers containing units derived from at least one alpha-olefin, at least one vinyl




- density at 40C (D40) and at 15 C (D15) NF EN I SO 12185 The fol | ow ng
conpounds were used: - C18-C22 al kyl acrylates (nelting point: 40 C

nol ecul ar wei ght: 352 g/ nol) 20nmarketed by Arkema France under the trade
name Norsoctyl (r) A18-22; - Ci s-C22 alkyl actylates conprising from42 to
46 % by wei ght of behenyl acrylate (C22), from40 to 44% of Cl18 acryl ate,
from9 to 13 % of C20 acrylate, up to 1.5 %of Cl6. acrylate, up to 2 % of
C22+ acryl ate marketed by Cognis underlz he trade nane 45 % Benhenyl

Acryl ate; 25- tert-butyl peroxybenzoate marketed by Arkema France under the
trade nane LUPEROX(r) P; - tert-butyl peroxy-2-ethyl hexanoate marketed by

nccel orator. KR ke Kyt A€ BRI Aol P s SEN B4k “Abe

under the tr atkamplreention aiasrbatrmd(: ro)" tINLsﬂ@&en]:&ﬁd @mybgceﬁmg:mpslymﬂde(EVtt\b)e trade

nane: Bi soner i r 1Sglve |c s9 mar et ed by
Exxon Mobi | &éergérﬁnerfrozg thyrl%%e e%m%orfgeot? bﬁ@?’f
i nhi bi tor: nosdkyviesdtyicrdate@), ﬂmﬁdnpobrmemmﬁeﬂ'i@lvbﬁlvl@yl eleerambhHIy]Imeth)acrylateIo a 200

L pol ynerigzat [ assed W t n_an d under
a ni trogen§at%@%&@é&%ﬂlﬁgﬁég%é&%v&%% 851385 con5| s 4er ¥W§ g ‘&I ts by
wei ght 10 of m@W@Wmtptreatunygme preV| ousl y nelted in an oven at 70 C,

and 631.2 parts by, we st.arter. was pl d under

agi tation (U shaped an@ e)};§?4r}éﬁ%ﬁ1%? i a;e g %ﬁty%(gﬁ%fg a'%ﬁ%rr) under
slight nitrogen budisbirding (01 ang/ mfenaahdemlbmlmém,oui@htﬁhatabmtﬁ eadpieived wie Of
100C. Once t re or set-point had been reached in
the starter, fb%ga%gﬂggg% %}Aﬁg@g@gﬁ |t(l)an ‘'was set in operation using a

met eri ng WUrrp of axcscuﬂlugl ©n oo@n]nefes'edlgezmﬂ)dﬂnqnar tie liftenabilightaddieivés i vyl

per oxybenzoat, i . arts by wei ght of the Sol vesso
150 aromatic ?‘fl 'ﬁgjsgta%thc?h&eab@wgﬂ)z eﬂ%& 8‘ er agitation. Throughout the
addi ti on, the tenpesadiog etowase hptiiread eﬂnﬁ]ﬁ@meﬁf; the filterability @ddwivéshareaddi ti on
was corrpl ete i d r set 20 tenperature with
mai nt ai ned s&?@?ﬁ%@gféﬁﬁm‘%% gcéeg%?%n(r%lv "eoae%%a?hen cool ed down to 60 C
under mai nt ai ned atéardingiglp bhe preikmlgeamﬁndinbht nthewditerabitity atdifipead agnd 0. 1

part by vg StifLi intained for 15 min. In
this rranner géraﬁim%/%ﬁ&gcﬂ& e,tateandv ?g‘fo\rqgcﬁn? *solution in Sol vesso 150
25 whose char act eAt®tdins tar ene ergfemd raﬂiodmﬁﬁ% thvfilt@atile gdditiles; areesi dual
nononmer cont wei. ght 05| 40 C.. 5.99 mm2/s. Exanple 2
Exanpl e | ? d rs%%ﬁfgéhax%'e v"%ﬂ adeta\{ i n % %@%ﬁ?ﬂ%‘i tion accel erator
(NNDPT) wi t h the Tladﬁlmdbmmladdlatesrare stticht capupasird ardrhave @ eleifhdddragsas added
19

molecular weight of Mw measured using GPC generally comprised between 3000 and
20 30000 g/mole, and a number average molecular weight (Mn) measured using GPC
generally comprised between 1 000 and 15 000.

These copolymers may be prepared in manner known per se using any
polymerization method (see for example Ullmann's Encyclopaedia of Industrial
Chemistry, 5°™ Edition, "Waxes", Vol. A 28, p-146; US 3 627 838; EP 7 590) in

25 particular by radical polymerization, preferably under high pressure, typically of the
order of 1,000 to 3,000 bars (100 & 300 MPa), preferably from 1,500 to 2,000 bars (150
to 200 MPa), the reaction temperatures generally ranging from 160 to 320 °C, preferably
from 200 to 280 °C, and in the presence of at least one radical initiator generally chosen
from among organic peroxides and/or oxygenated or nitrogenous compounds, and of a

30  molecular weight regulator (ketone or aliphatic aldehyde, ..). The copolymers may be




continuously at the sanme tine as the organic solution of initiator, to the
proportion of 4 parts by weight. Exanple 3 Exanpl e 1 was
reproduced but by replacing tert-butyl peroxybenzoate by tert5 butyl

per oxy-2 ethyl hexanoate in the sane nolar proportions. Exanple 4

Exanpl e 3 was reproduced but by conbining a deconposition accel erator
(NNDPT) with the radical initiator. ﬁ deconposi tion accel erator was added
continuously at the same tine as the o &anic solution of initiator to the
proportion of 4 10 parts by weight. Exanples 5 and 6 (conparative in
accordance wth WO 2008/ 006998) To a pol ynerization reactor previously

degassed Wt oRbibo 987 AR SeinISked RIbHAESHe ARIPAS ot hioyst 2r e

was added conSiSting o art y wWelg | vésso parts by
wei ght of Lupbfek42#6. The starter was brought to 100C 15 under stirring

(U-shaped anchor - tﬂ{g%ygl%bir%oﬂ%ed CO&]&)OSIU%}R i %Ecﬁlthe €0 %P et 0% y 1%¥engUS| y

nelted in an oven at I'rring, Plépar ed
consi sting of ar¢S@ofopued: ae bljosere frgihtanwing Sﬂlt)wssﬁﬁrp‘b'ﬁllsamdfuéﬂosuplam diel®y wei ght

of nolten r [ was prepared
from4 par%\lg 3&/\%% %dég?ésﬁc @%ﬁafg%%ﬁg %@:{# e%e% Etgog'rf?g %]fss %v‘gol Vesso
150. Once t hefusidilsteérper at ure had been reached in the starter, the

Si rTUl taneous bUt 3[82&{3 Eﬁlg Eﬁ:u @&t&ftoﬂﬂle %&9&%{? OSI {onilhless %18??0 er atl on

over a time of 6h , the
set tenperat mmwm‘sfehbb/dleﬁt thil@(mﬂ r@@, I@ﬂ@:@retﬁbr@blndehstﬂmnsmmcanqblmed

ring was Cﬁ]?gﬁl fter adding 25 0.5
S;rt gy wei g o%gﬁgﬁte;?{)a?(? &@éﬂagé\?ﬁ%%eopwg%%%lglgﬁlﬁn 5 parts of Sol vesso
150. The Heact or Thadydhenmbadubddompdsititns comprise middlsi distitleds withne bditngaddi ti on
of 100 ppm of %AYE ;())nse((ij b% Aléohﬁd%ar"écﬁ'ngfrl ﬁiséaﬁlgatpoilqg t Ope %Jd'[n

Exanples 1 td are groupedtoge PR PN

Exanpl e M4, messirediudingndifieneial sp@mmalc(rumughst ofién eqial cost huyneathadgzoec,( m/ s)

Bl in general it is comprised between -15°C and +10°C. These distillates may be chosen for
example from among the distillates obtained by direct distillation of crude hydrocarbons,

15 vacuum distillates, hydrotreated distillates, distillates resulting from catalytic cracking
and/or hydrocracking of vacuum distillates, distillates resulting from conversion
processes of ARDS type (atmospheric residue desulphurization) and/or from visco-
reduction, the distillates derived from the upgrading of Fischer Tropsch fractions,
distillates resulting from BTL conversion (biomass to liquid) of plant and/or animal

20  biomass, taken alone or in combination, and/or the esters of vegetable and animal oils or
mixtures thereof.

The hydrocarbon compositions may also contain distillates originating from more
complex refining operations than those derived from the direct distillation of
hydrocarbons, which may for example derive from cracking, hydrocracking and/or

25  catalytic cracking processes and visco-reducing processes.

They may also contain new sources of distillates amongst which special mention
may be made of:

- the heaviest fractions derived from cracking and visco-reducing processes which

have high heavy paraffin concentrations, comprising more than 18 carbon atoms,
30 - synthetic distillates derived from the conversion of gases such as those derived

from the Fischer Tropsch process,




10,420 6.64 7.24 B2 10,420 14.04 5.986 B3 9,220 6.36 7.24 B4 9,910 6. 64
6.75 B5 8,780 20.76 4.316 B6 8,900 18.73 4.094 5Exanple 7 In this
exanpl e the efficiency was neasured and conpared of the inproved limt
filterability tenperature LFT provided by the Bi polyners in Exanples 1 to
6 when added to fuel oil of fuel oil donestic type. The characteristics of
the distillate tested without filterabiglity additive and w thout a
filterability efficiency-enhancing additive are 10 grouped together in

Tabl e 2 bel ow.

- synthetic distillates resulting from the treatment of biomass of plant and/or

animal origin, such as NexBTL in particular,

- and the oils and/or esters of vegetable and/or animal oils,

- or biodiesels of animal and/or plant origin.

5 These new fuel bases may be used alone or in a mixture with conventional
petroleun middle distillates as fuel base and/or fuel oil domestic base; they generally
comprise long paraffin chains with a number of carbon atoms equal to or higher than 10,
and preferably ranging from Cisto Csg.

Preferably, the hydrocarbon-based compositions are middle hydrocarbon distillates

10 with a crystallization onset temperature COT equal to or higher than -5°C, and
advantageously ranging from -5 to +10 °C,

According to one preferred embodiment, the hydrocarbon distillate has a weight
content of n-paraffins, with at least 18 carbon atoms, equal to or higher than 4 %.

According to one preferred embodiment, the hydrocarbon distillate has a weight

15 content of n-paraffins, with at least 24 carbon atoms, equal to or higher than 0.7 %, and
advantageously a weight content of C24-Cyy n-paraffins ranging from 0.7 to 2 %.

A further subject of the invention concems a fuel for diesel engines, comprising a
major portion of hydrocarbon distillates such as defined previously, and in general
comprising from 0 to 500 ppm of sulphur, and a minor portion of at least one filterability

20  additive and at least one efficiency-enhancing additive according to the invention such as
defined previously.

A further subject of the invention concerns a heating fuel oil comprising a major
portion of hydrocarbon distillates such as defined previously, and in general comprising
from 0 to 5,000 ppm of sulphur, and a minor portion of at least one filterability additive

25  and at least one efficiency-enhancing additive according to the invention such as defined
previously.

A further subject of the invention concerns a heavy fuel oil comprising a major
portion of hydrocarbon distillates such as defined previously and in general comprising
from 0 to 5,000 ppm of sulphur and a minor portion of at least one filterability additive

30  and at least one efficiency-enhancing additive according to the invention such as defined




Table 2 Tested distillate of fuel oil donestic type (FOD) Total
n-paraffnms by LC/ GC (weight % of which: <C13 C13-Cl7 C13-C23 >C24 Limt
Filterability Tenperature LFT (C) 11.08 1.77 4.2 4.31 0.8 0O Pour point
PP (C) doud point CP (C) 0 D15 (kg/nB) 863

15

previously. This heavy fisel oil may be used as fuel, in particular in marine engines and
industrial boilers.

The cold operability additives and filterability efficiency-enhancing additives are
preferably used in the form of compositions comprising in general from 85 to 98 % by

5 weight of at least one filterability additive, and from 2 to 15 % by weight of at least one
(meth)acrylic polymer such as defined previously as filterability indicator(s) of the
filterability additive(s). This composition is prepared for example by mixing at ambient
temperature the filterability additive(s) optionaily in solution, and the filterability
efficiency-enhancing additives optionally in solution. It can be added to the fuels at the

10 refinery and/or can be incorporated downstream of the refinery, optionally in a mixture
with other additives in the form of an additive package.

In general, the composition comprising filterability additive(s) and filterability
efficiency-enhancing additive(s) is added to the hydrocarbon-based compositions in a
quantity ranging from 100 to 1,600 ppm by weight.

15 In addition to the cold operability additives or filterability additives described
above and the filterability efficiency-enhancing additives according to the invention, the
hydrocarbon-based compositions may also contain one or more other additives different
from the copolymers of the invention, chosen from among detergents, anti-corrosion
agents, dispersants, de-emulsifiers, anti-foam agents, biocides, reodorants, cetane

20 number improving additives, friction modifiers, lubricating additives or smoothing
additives, combustion-assisting agents (catalytic combustion and soot promoters), agents
improving the cloud point, the pour point, the limit filterability temperature, anti-
sedimentation agents, anti-wear agents and/or agents modifying conductivity.

Amongst these additives particular mention may be made of:

25 a) cetane number improving additives, in particular (but not limited to) chosen
from among alkyl nitrates, preferably 2-ethyl hexyl nitrate, aroyl peroxides, preferably
benzyl peroxide, and alkyl peroxides preferably ter-butyl peroxide;

b) anti-foaming additives in particular (but not limited thereto) chosen from among
the polysiloxanes, oxyalkylated polysiloxanes, and the amides of fatty acids derived

30  from vegetable or animal oils. Examples of such additives are given in EP 861 882, EP
663 000, EP 736 590,




Sul phur content (ppm 1240 Aromatic content NMno Aromatics weight % 27.6
Di Aromatics weight %8.2 21 Poly Aromatics weight % 3.3 Crystallization
Onset Tenperature COT (C) -1.2 Distillation (C Initial Point 162.6 195.5

220.7 293.6 341 357 372 382.8 T10 T20 T50

10

15

20

25

30
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c) detergent and/or anti-corrosion additives in particular (but not limited thereto)
chosen from among the group comprising amines, succinimides, alkenylsuccinimides,
polyalkylamines, polyalkyl polyamines and polyetheramines. Examples of such
additives are given in EP 938 535.

d) lubricating additives or anti-wear additives, in particular (but not limited
thereto) chosen from the group comprising fatty acids and their ester or amide
derivatives, in particular glycerol monooleate, and the derivatives of mono- and
polycyclic carboxylic acids. Examples of such additives are given in the following
documents: EP 680 506, EP 860 494, WO 98/04656, EP 915 944, FR2 772 783, FR
2772 784.

¢) cloud point additives, in particular (but not limited thereto) chosen from the
group comprising the long chain olefin/(meth)acrylic ester/maleimide terpolymers and
the polymers of the esters of fumaric acid/maleic acid. Examples of such additives are
given in EP 71 513, EP 100 248, FR 2 528 051, FR 2 528 051, FR 2528 423, EP112
195, EP 172 758, EP 271 385, EP 291 367,

1) anti-sedimentation additives and/or paraffin dispersants, in particular (but not
limited thereto) chosen from the group comprising the copolymers of {meth)acrylic
acid/polyamine amidified alky! (meth)acrylate, the polyamine alkenylsuccinimides, the
derivatives of phtalamic acid and double-chain fatty amines; alkyl phenol resins.
Examples of such additives are given in EP 261 959, EP593 331, EP 674 689, EP 327
423, EP 512 889, EP 832 172; US 2005/0223631; US 5998 530; WO 93/14178.

g) cold-operability multi-functional additives chosen from the group comprising
olefin and alkenyl nitrate-based polymers such as described in EP 573 490;

h) biocides;

i) additives improving conductivity;

Jj) additives improving combustion;

k) reodorant additives.

These other additives are generally added in a quantity ranging from 100 to 1 000
ppm by weight (each) in the hydrocarbon-based compositions.

In the examples give below to illustrate the present invention without, however,

limiting the scope thereof, the following characterization techniques were used:




T80 T90 T95 End Point The tested LFT additives were a m xture
of 2 EVA copolyners (EVA1 +EVA2) with a weight ratio of 15:85 then diluted
with an aromatic solvent of Solvesso 150 or Sol varex 10 type with a
(EVAL+EVA2) / sol vent ratio of 70: 30. EVALl contained 71.5 % by

wei ght of ethylene and 28.5 % by weight of vinyl 5 acetate; EVA2 contai ned
69. 5% by wei ght of ethylene and 30.5 %by weight of vinyl acetate. The Mw
of these EVAs was 5,000 and 9, 000 g/nn?e respectively and their viscosity
at 100 C was 0.3 and 0.4 Pa.s-1 respectively. The LFT of the fite
to which an LFT additive was added was conpared with the LFT of file!

contai ning an LFT;Rdaiil {id&sR) 490 8C Bheafilrld GigioWaiRl PRAG mﬂﬂ\i-éé Meer FOT 10
vari abl e quantities ofll LlFTS]g}{ one a’ndeal or t% LF'aI' a&g‘?t%e% p us- o e
ef fi ci ency- enhan@p Re staadard INFeEM X§? ét0deendicnprpised imymmis- ght . The results are
grouped together in Table 3. Table 3. LFFEfficiency () Enhancer of the
exanpl e Dosage of “#lbi&frass iﬂ}?]-f‘ﬁt‘% ("beﬂﬁhtso§% GRSy equivalents
Conposi ti onof addifpdiefetyMhalidcGtate)] in g/mole and determined by Gel Permeation

5 Chromatography (GPC) using a Waters chromatograph equipped with 5 Waters

columns in series of reference HR 4+3+2+1+40,5, and using THF as eluent;

preparation of the samples diluted to 0.5 % in THF and elution at a rate of 1
ml/min; detection by refractometry.
~ residual monomer content measured by Gel Permeation Chromatography (GPC)
10 - Limit Filterability Temperature (LFT) measured as per standard NF EN 116
- pour point (PP) measured as per standard NF T 60 105
- cloud point (CP) measured as per standard NF EN 23 015
- aromatic content measured as per standard IP391
- Crystallization Onset Temperature (COT) measured using DSC
15 - distillation temperature measured as per standard D 86
- cetane number measured as per standard ASTM D4737
- density at 40 °C (D40) and at 15 °C (D15) NF EN ISO 12185
The following compounds were used:
- Ci3-C22 alkyl acrylates (melting point: 40 °C; molecular weight: 352 g/mol)
20 marketed by Arkema France under the trade name Norsocry! ® A18-22;
- Ci14-Ca; alkyl acrylates comprising from 42 to 46 % by weight of behenyl acrylate
(Cx2), from 40 to 44 % of C;z acrylate, from 9 to 13 % of Cy acrylate, up to 1.5
% of Cys. acrylate, up to 2 % of Cx: acrylate marketed by Cognis under the trade
name 45 % Benhenyl Acrylate;
25‘ - tert-butyl peroxybenzoate marketed by Arkema France under the trade name
LUPEROX® P,
- tert-butyl peroxy-2-ethyl hexanoate marketed by Arkema France under the trade
name LUPEROX® 26;
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- decomposition accelerator: N,N'-dimethyl-p-toluidine (NNDPT) marketed by
Akzo Nobel under the trade name Accelerator® NL-65-100 or by Cognis under the
trade name: Bisomer® PTE;
- organic solvent: aromatic solvent marketed by Exxon Mobil under the trade name
5 Solvesso 150 (S150);
- polymerization inhibitor: monomethyi ether hydroquinone (MMEHQ);

Example 1

To a 200 L polymerization reactor previously degassed with nitrogen and placed
under a nitrogen atmosphere, the starter was added consisting of 294.7 parts by weight

10  of 45 % behenyl acrylate previously melted in an oven at 70 'C, and 631.2 parts by
weight of Solvesso 150. The starter was placed under agitation (U-shaped anchor-type
agitator; agitation speed: 75 1pm) under slight nitrogen bubbling (1 m’/h) and then
brought at a temperature of 100 C.

Once the polymerization temperature or set-point had been reached in the starter,

15  the continuous addition was set in operation using a metering pump of a solution
comprising 12.7 parts by weight tert-butyl peroxybenzoate (radical initiator), 61.3 parts
by weight of the Solvesso 150 aromatic solvent, for a time of 6h30 under agitation.
Throughout the addition, the temperature was held at 100 'C =+ 2°C.

Once the addition was completed, curing was conducted for 1h at the set

20  temperature with maintained stirring.

The reaction medium was then cooled down to 60 °C under maintained stirring;
the nitrogen bubbling was then stopped and 0.1 part by weight of MMEHQ was added;
stirring was maintained for 15 min.

In this manner a Ci¢-Cj; polyacrylate was obtained in solution in Solvesso 150

25  whose characteristics are: Dry extract: 30%; Mw: 9.540 g/mole; residual monomer

content: 6.7 % by weight; viscosity at 40 °C: 5.99 mm?s.

Example 2
Example | was reproduced but by combining a decomposition accelerator

(NNDPT) with the radical initiator. The decomposition accelerator was added
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continuously at the same time as the organic solution of initiator, to the proportion of 4
parts by weight.

Example 3

Example 1 was reproduced but by replacing tert-butyl peroxybenzoate by tert-
butyl peroxy-2 ethy!l hexanoate in the same molar proportions.

Example 4

Example 3 was reproduced but by combining a decomposition accelerator
(NNDPT) with the radical initiator. The decomposition accelerator was added
continuously at the same time as the organic solution of initiator to the proportion of 4
parts by weight.

Examples 5 and 6 (comparative in accordance with WO 2008/006998)

To a polymerization reactor previously degassed with nitrogen and placed under
a nitrogen atmosphere, the starter was added consisting of 75 parts by weight of
Solvesso 150 and 4 parts by weight of Luperox® 26. The starter was brought to 100°C
under stirring (U-shaped anchor-type agitator).

Norsocryl® Al18-22 was previously melted in an oven at 70°C. Next, under
stirring, a solution A was prepared consisting of 153.5 parts by weight of Solvesso 150
and 100 parts by weight of molten Norsocryl® A 18-22. A second solution denoted B
was prepared from 4 parts by weight of Accelerator® NL-65-100 and 35 parts of
Solvesso 150. Once the set temperature had been reached in the starter, the simultaneous
but separated adding of solutions A and B was set in operation over a time of 6h30 and
under stirring.

Throughout the addition, the set temperature was held at 100°C £ 2°C. Once the
addition was completed, curing was conducted for [ h at the set temperature after adding
0.5 part by weight of Luperox® 26 previously dissolved in 5 parts of Solvesso 150. The
reactor was then cooled and the resin stabilized with the addition of 100 ppm of
MMEHQ.

All the characteristics of the polymers in Examples 1 to 6 denoted Bi are
grouped together in Table 1.
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Table 1
Example Mw Residual monomer content Viscosity at 40 °C
(weight %) (mm?/s)

B1 10,420 6.64 7.24
B2 10,420 14.04 5.986
B3 9,220 6.36 7.24
B4 9910 6.64 6.75
B5 8,780 20.76 4.316
Bé6 8.900 18.73 4.094

Example 7

In this example the efficiency was measured and compared of the improved limit
filterability temperature LFT provided by the Bi polymers in Examples 1 to 6 when
added to fuel oil of fuel oil domestic type. The characteristics of the distillate tested
without filterability additive and without a filterability efficiency-enhancing additive are
grouped together in Table 2 below.

Table2

Tested distillate of fuel oil domestic type (FOD)

Total n-paraffins by LC/GC (weight %) of which: 11.08
<Cy3 1.77
Ci13-Cy7 4.2
C i s—C23 431
>C24 0.8

Limit Filterability Temperature LFT (°C) 0

Pour point PP (°C)

Cloud point CP (°C) 0

D15 (kg/m®) 863

Sulphur content (ppm) 1240

Aromatic content

Mono Aromatics weight % 27.6

Di Aromatics weight % 3.2




Exanpl e 8 In this exanple the efficiency was neasured and conpared
of the inprovenent in LFT contributed by the Bi polyners in Exanples 1 to 6
when added to a fuel of diesel engine type. The characteristics of the
distillate tested with neither a filterability additive 5 nor an efficiency
enhancer are grouped together in Table 4 below Tableau 4 Tested
distillate of diesel engine fuel type (DEF) Total of n-paraffins by LC/GC
(weight 99 of which: <Cl3 C13-Cl7 C182€23 > C24 Limt Filterability
Tenperature LFT (C) 30.43 12.47 9.61 5.76 2.59 +10 Pour Point PP (Q

+6

Poly Aromatics weight % 33
Crystallization Onset Temperature COT (°C) -1.2
Distillation (°C)

Initial Point 162.6
T10 195.5
T20 220.7
T50 293.6
T80 341
T90 357
T95 372
End Point 382.8

The tested LFT additives were a mixture of 2 EVA copolymers (EVA1 +EVA2)
with a weight ratio of 15:85 then diluted with an aromatic solvent of Soivesso 150 or
Solvarex 10 type with a (EVAI+EVA2)/solvent ratio of: 70:30.

EVALI contained 71.5 % by weight of ethylene and 28.5 % by weight of vinyl

5 acetate; EVA2 contained 69.5% by weight of ethylene and 30.5 % by weight of vinyl

acetate. The Mw of these EVAs was 5,000 and 6,000 g/mole respectively and their
viscosity at 100 °C was 03 and 0.4 Pa.s” respectively.

The LFT of the fuel to which an LFT additive was added was compared with the
LET of fuel containing an LFT additive plus a Bi efficiency-enhancing additive, for

10 variable quantities of LFT alone and for the LFT additive plus efficiency-enhancing

additive expressed in ppm by weight.

The results are grouped together in Table 3.

Table 3

LFT Efficiency (°C)

Dosage of additive in FOD (ppm by weight) | 0 200 |300
Composition of additive formulations
(EVA1/EVA2/Bi/solvant)
EVA1/EVA2/8150

(10.5/59.5/0/30)

1 EVAI/EVA2//S150//B1 1 -5 -7

Enhancer of the

example




Cloud Point CP (C) +11 Crystallization Onset Tenperature (C) +7.3

The LFT additives tested were a m xture of 2 EVA copol yners (EVAL +EVA2)
with a weight ratio of 15:85, then diluted with an aromati c sol vent of

Sol vesso 150 or Sol varex 10 type with a (EVAL+EVA2)/solvent ratio of:

70: 30. 10EVAl contained 71.5 % by wei ght of ethylene and 28.5 % by wei ght
of vinyl acetate; EVA2 contained 69.5% by wei ght of ethylene and 30.5 % by
wei ght of vinyl 23 acetate. The Mwv o£2t hese EVAs was 5, 000 and 9, 000

g/ mol e respectively and their viscosity at 100 C was 0.3 and 0.4 Pa.s-|
respectively. The efficiency enhancer is pr oduct Bl described above (see
Tabl e 1). | nrsome—exanptEg ;&% tTve was—added—to—inproye—the—etroud
point (CP) which 5 was a] statisti @ t ei pol ynmer of stdaryl |nmethaciyljate, of
C20- C24 al pha-ol efin and mAi\lEt/gby/gygoymiei m de (densitly at15C 890 | 930
kg/ m8 -Flash oint: >55 C %NF EN | SO 22719); self-igniftli on|tenppes7ature: >
about 450 C)| marketed by Pof>31°34i tifs & Carburants $peci aux upder |t he

trade nane (P832F+—The 1 CORPA between—the—gel—t+p—whi-Eh—ad LFT
addi ti ve was ;added 10 anaEVA\fiﬁgﬂgsﬁogB‘}m ng an LFT additi v=5pl us-a Bi
ef ficiency enhancer, for (QéfSBéEﬂ/E)quantl ties of LFT additiye alpne gnd for
LFT addi ti ve—ptus—efit+et A xpressed—A—ppm-byH-welght—Ihe
results are |grouped toge?h%IWA?}é%]i‘ggﬁ%; Table 5 15 LFT E s ciepey (O
Enhancer of |the exanpl e [Bs&gs/3#&ddi tive in diesel engine fuel (|DEF) j( ppm by
wei ght) O SC% H+-gatn

EVAI/EVA2//ST30//B5
comparative | (9.5/53.5/3/34) bt |6
6 EVAI/EVA2/SI50/B6
comparative | (9.5/53.5/3/34) DR L

Example 8

In this example the efficiency was measured and compared of the improvement
in LFT contributed by the Bi polymers in Examples 1 to 6 when added to a fuel of diesel
engine type. The characteristics of the distillate tested with neither a filterability additive

5  nor an efficiency enhancer are grouped together in Table 4 below.

Tableau 4

Tested distillate of diesel engine fuel type (DEF)

Total of n-paraffins by LC/GC (weight %) of which: [30.43
<Cy3 12.47 i
CiCi7 9.61 ’
Ci5-Cas 5.76
>C24 2.59

Limit Filterability Temperature LFT (°C) +10

Pour Point PP (°C) +6

Cloud Point CP (°C) +11

Crystallization Onset Temperature (°C) +7.3

The LFT additives tested were a mixture of 2 EVA copolymers (EVA1 +EVA2)
with a weight ratio of 15:85, then diluted with an aromatic solvent of Solvesso 150 or
Solvarex 10 type with a (EVA1+EVA2)/solvent ratio of: 70:30.

10 EVAI contained 71.5 % by weight of ethylene and 28.5 % by weight of vinyl
acetate; EVA2 contained 69.5% by weight of ethylene and 30.5 % by weight of vinyl
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acetate. The Mw of these EVAs was 5,000 and 9,000 g/mole respectively and their
viscosity at 100 °C was 0.3 and 0.4 Pa.s™ respectively.
The efficiency enhancer is product B1 described above (see Table 1).
In some examples, an additive was added to improve the cloud point (CP) which
5  was a statistical terpolymer of stearyl methacrylate, of C20-Cys alpha-olefin and of N-
tallow maleimide (density at 15°C: 890 - 930 kg/m® —Flash point: > 55 °C (NF EN ISO
22719); self-ignition temperature: > about 450 °C) marketed by Total Additifs &
Carburants Spéciaux under the trade name CP8327.
The LFT was compared between the fuel to which an LFT additive was added
10 and a fuel containing an LFT additive plus a Bi efficiency enhancer, for variable
quantities of LFT additive alone and for LFT additive plus efficiency enhancers
expressed in ppm by weight.
The results are grouped together in Table 5.

Table 5
15

LFT Efficiency (°C)
Dosage additive in diesel engine fuel (DEF) 0 300 LFT

Enhancer of the | (ppm by weight) gain

example Composition of additive formulations
(EVAI/EVAZ2/.... /solvent)
EVA1/EVA2/8150

- 10 9 1
(35/35/30)
EVAI/EVA2/B1/S150

1 10 6 4
(35/35/3/34)
EVAI/EVA2/CP/S150 | s p
(31.5/31.5/5/32)
EVA1/EVA2/B1/CP/S150

1 10 1 9
(23/23/3/5/36))




101 9 24 CLAIMS 1. A C8 or higher, linear or branched fatty chain
(meth)acrylic polyners possibly containing at | east one ethyl ene
unsaturation, of weight average nol ecul ar weight Mv 5 | ess than 20, 000

g/ nol e, free of sul phur-containing, netallic and hal ogenated conpounds and
with a residual nonomer content neasured by GPC of no nore than 10 % by
wei ght, preferably of no nore than 7 % by weight. 2. The polynmers accordi ng
to claim1 conprising a linear or branéhed chain conprising from12 to 50
carbon atons, preferably from16 to 40 carbon atons. 103. The polyners
according to claim1 or 2, having a weight average nol ecul ar wei ght of

bet ween 5,000 and 18, 000 g/ nol e. ctAm@ nethod for synthesizing C8 or
hi gher, linear or branched fatty chai h)acrylic polynmers possibly
containing at | east one ethylene unsaturation, of weight average nol ecul ar

ight | fl f . Sul . Lning. 15
motal i ¢ and hal ogehaerEanpsns oIS A L BREIE BN AL PN on

and whose r esbfiidiaing/¥b RasdRhe sBIt@N\InsdBats, efwbight@RGaiSmbRMR Weidhhahy 10 % by
wei ght, preferabl gﬁn&@gre than_ 7 % by i ght, characterized in that:

(a) to a readtsrd t &maly Feryetf -SeNiHBngs mefpdlico 3pd (halqgepted: he
(met h) aci yl i GofpO@IeEddSwitted fcbigiial alcaffierUoneitirh@bakbd ¥y GPC2Ohd! nbRRKnN 0N

organi ¢ sol veg . the reaction 20 di i s pl.aced under agitation,

preferably i rﬁ‘]h%WF‘ﬁEtr?regf%s‘gHBP’é’“f i‘“ﬁg%eégh&nder ni trogen bubbl i ng;

(b) the starter derimepgolfmasasionfing @) clhimn Drcomghling @ 1nbe d@@r%a&gi! éhﬁ%ni on
erature, a radica

t enper at ure; . (e) at theélgolyrrerizationterrp

initiator is °8‘Bﬂ‘?ﬁ“}ﬁﬁ%‘§ﬂ%ﬁ%§8& o Hpmg peatergbly fromdio e Fearhag afomsy gani ¢

sol vent; 185(d) t he THRgGljnes M6HdIHE 16 elainy @ Gr DI RVt LReigR) avbBgd@bReddr t he
pol yneri zat i onwﬁleé};%eraturs for several tens of mnutes, (e ) the
reaction med G LoeEEER YWY B9V molmer ature of between 50 and 60C,

preferably in an sxAdinghpd fal SAGRISHE CsPEChiBhaD liNeat 6l GrardBidl Akl QRainat | east

one polynerizatjon jnhibitor is added, 25 (f) the polyner in
solution in f‘ﬂ@l‘lﬁ?‘élﬁ?‘ﬂy‘g‘éﬁ 9%‘%%‘?’13? contapingat {eagt ongpthylgiesaruratiqne et Weighter j ng

the inpuriti %er%’e%oq&‘ﬁlz} QveEéﬂ? W%ﬂés? ﬁlaHPZg!OHé;ng/mole, free of sulphur-containing
15 metallic and halogenated compounds, by radical polymerization in solution and whose
residual monomer content measured by GPC is no more than 10 % by weight, preferably
no more than 7 % by weight, characterized in that:
(a) to a reactor, a starter is added consisting of the entirety of the (meth)acrylic
monomer(s) either alone or optionally in solution in an organic solvent ; the reaction
20  medium is placed under agitation, preferably in an inert atmosphere for example under
nifrogen bubbling;
(b) the starter derived from step (a) is brought to the polymerization temperature;
(c) at the polymerization temperature, a radical inifiator is continuzously added
optionally in solution in a organic solvent;
25 (d) the reaction medium derived from step (c) is held at the polymerization
temperature for several tens of minutes,
(e ) the reaction medium is cooled down to a temperature of between 50 and
60°C, preferably in an oxidizing atmosphere, preferably under agitation, at least one

polymerization inhibitor is added,




5. The method according to claim4, characterized in that the (neth)acrylic
nmononer (s) conprise a |inear or branched chain conprising 12 to 50 carbon
atons, 5 preferably 16 to 40 carbon atons. 6. The net hod according
to claim4 or 5 characterized in that the content of radical initiator is
between 2 and 14 % by weight relative to the nononers, preferably between 2
and 6 % 7. The nethod acc Eding to one of clains 4 to 6
characterized in that the radical 10inftiator is an organic peroxide.

8. The method according to one of clains 4 to 7 characterized in that the
radical initiator is conbined with a deconposition accelerator in solution

in an organi ¢ sol \gihe pdififiesSial Hud6s BPMOBdahRNoRERGL S51RLRH, fekAdyadded to
the reaction nedium sinultaneous|y with the initiator or separagely. 159.
The met hod aciitsrias thg impnritienprasest in thegeastionmpdie®. i n t hat the deconposition

accel erator is ansamaEBidioddtaBind Qb cYahi & Characterized hl%at-[ﬁbe(rlié:tﬁ)a&;diooo' ymers
such as defined in any of clains to 3 as additives in formulations of

sol vat ed acr ynPnOmes) ¢oapipe p lpay or drapchedt ghaigtcomprising 12 to 50 carbon fipgmsyse of

pol ymers suchyrésrablofis fesb dafbordénRf Clainms 1 to 3 as additives in 20 oi
formul ati ons 'such as fornul ati ons of |ubricants, fuels or conbusti bl es.

12. The use accor @i hbe methed apqerding torclaingt ok &r tharecigrized; in |that dhe ¢patenhef a
boi | i ng poi ntaffal BEGNGSE bér&@%naﬁshdflﬁp%%y_ Wagif waﬁ@@o {HaGn&ofefs HBRYaD

filterability additives added to the said distillates, contal hing co-

and/ or tenol Y& dandh Hy| ene, C3-05 carboxylic acid vinyl ester and
nono- al cohol  conphi BieNfetiodifRcotPing & BRI BbfME4 to 6 characterized in that the radical

10 initiator is an organic peroxide.

8. The method according to one of claims 4 to 7 characterized in that the radical
initiator is combined with a decomposition accelerator in solution in an organic solvent,
the said decomposition accelerator being added to the reaction medium simultaneously
with the initiator or separately.

15 9. The method according to claim 8, characterized in that the decomposition
accelerator is an aromatic amine derivative.

10. The use of polymers such as defined in any of claims 1 to 3 as additives in
formulations of solvated acrylic resins with high dry extract.

I1. The use of polymers such as defined in any of claims 1 to 3 as additives in

20  oil formulations such as formulations of lubricants, fuels or combustibles.

12. The use according to claim 11 in hydrocarbon distillates having a boiling
point of between 150 and 450 °C, to enhance the efficiency of filterability additives
added to the said distillates, containing co- and/or terpolymers of ethylene, C3-Cs

carboxylic acid vinyl ester and mono-alcohol comprising 1 to 10 carbon atoms.




