1 BI FUNCTI ONAL ADDI Tl VES FOR LI QUI D HYDROCARBONS OBTAI NED BY GRAFTI NG
STARTI NG W TH COPOLYMERS OF ETHYLENE AND/ OR PROPYLENE AND VI NYL ESTER
5TECHNI CAL FI ELD The present invention relates to the synthesis and

t he use of novel copolyners based on ethxlene and/ or propyl ene and vi nyl
ester(s) nodified by grafting, effective for inproving both the resistance
to cold and the lubricity of liquid hydrocarbons, in particular mddle

distillates originatiBifUNGHONAL. AIDDITNWEQRMU@H@RO@ARMW ude
100ils, in particul Ypt WYt J\ h bycﬁwm For

alongtlrre the oil .g addttrve pr onot e
the filterability of rmEi}HYTUENESAr&D/(bR)WRDEﬁYﬂm ANBSVINYIEESBER copol yners
of ethylene and vinyl acetate and/or vinyl propionate (EVA or EVP), called
CFPP (cold filter 15 plugging point) additives. Their role is to nodify
the crystalliszati on BICHNICAL FaELDCuUl arly to I imt the size of the paraffin

crystals forned at Tﬁl\gt erature for tf(ixa le | ower than 5C, with a view
to passing through t'HéPfef tdpentignalaiga e i sis ARLIA 4P AR PP Shgi nes

or in heating insdsél bréth@&te.and/bi Srop e a8d viaddisteh¥asoditdds| (f)/ A0 Wilechife
person skilled |n the art, is very often added to.the md i stillates of

20 standard typelor 4MRIoYipe Bt f}ledﬁﬁ‘%arm? ool and &l Iylriqry O Hpuid gg}rgca&on%gn
heating fuels. A&@ﬂ]&ulaewdlau@mtésloe@m%ngtmalea&lgimaﬁaﬁe& fedblcff aaai%éeto the
notor fuels sold in service stations in particular to neet very cold

weat her spedPfi c@its Garticular those withyapes sulgfiyegont addi ti ves such as copol yners
of ethylene, vinyl gggbatgrand branched vinyl ester such as vinyl
neodecanoat es (Veo G) having a role on the CFPP 25 have been described, in
particular in US 2008r M}w%@%the oil induptry ks peen deyelppipg additivieh which grosmadce to
cold, i.e. both 40e GhER EH?%O%}EF HOHT| @Qé & ey AStdpbh AL S | ves
can be added to these CF % A'or EVP nrcl]lgciclra{?":jr\e/es whi c{]p ét Ig% eﬁgghﬁt one or
in conbi nation vﬁﬂﬂwllmhéseéat%ld@ﬂ/% wiesd pmvlqnh@ (BY¥ér orploY Mt cafed ti@Pdiegdd ifilteat es.
The prior ant cogj S 0 n |

30i npr ovi ng %ot?fn %?%? l't“ger% ﬁgg?lgggggpﬁ%d % %gﬁggﬁéénpgl?dn 0t the
hydr ocar bon di stpartlcalaés tcoflmstthmdesrofmypeaﬁm drotlst @rper #tlow égnperaure, for  Thus,
US 3, 275, 427 des tillate of distillation cut i sed
bet ween 177 and %%@g%‘% g]]i'a(r%ldjjn8 gsﬁacﬁv‘f IV a?sm {hfou(g!ﬁtﬂg il ers BH"E0 lr%éo by

wei ght of a copohtymercoofbus}tohyh@m oC onfpairg mgalfanmm THs type Bﬂeﬂddhyewl@m of

and from 10 to oUBy: @ Bou P e oI bR e SRS it P R

pol ymet hacr 90 at estamlatrhn tgpenahe cxu Iparticuas thokyy usedi ghDievedr fy¢1n @r fas drrutiOfiko.

100, 000. It shou be note t the .pol yacryl at nprove e
filterability teMS8P ﬁ?luﬁ“@mg‘ rﬂ“?‘?% @Egeér%flﬁ’ﬁ gdge fﬁet@trﬁ‘ﬁarapﬁ sNieldEfh 16

wi t hout damagi ngeivite spshs np@irmllatr&m@w&w&ﬂdd/eatﬁdrr@pdamammthe standard NF
60105. For the tran rt of %h .crude oils and heav%/ distill ates by pipe,
the authors of 10 T pareAt 2RSS 298 85 ehhfthytced™Xi 295t NadDr obl em

of the inprovendidnckdd viRUEstdd Gudhlas pﬁ&ltﬂe%b]cﬁfoat@é (MeB@ A awvid Rloa ki @ppat
whi ch these_products coul d solidif ¥ i In order to inprove these

t he
properties th hydrdeat torietnpesticy %ﬁ‘gUé&H‘f‘&P%@ Y-paraffins 5 to 20% by

wei ght of which have @dded lnipg AR BlistHce & &ld, waﬂth&ﬁ@@mﬂ@h&h@m £81hiNg
point greater than 35C, the inventors propose to add to these

conposi tions f r Ointheodigiflstes.oaddgives canebeghided o gheps CFRR 4EBA o %)W@FWW an

ol efinic ester ofhiGakhgmy al(s;le%s:m%mdaho@wmpthése%a@o& (ﬁttﬁ’e”&)u\’\‘g&ﬂ #'heal cohol
with 14 to 30 carbon atons and with a nol ecul ar nass varying from
1,000 to 1, 000, @66!latgg t Hea Pagrp ity prpiously éqsnlybeen@chn@mhm@yanae‘étaédléves

conpri sing om s of
average mol coul arPogng B BESET B BT AL R ET pbl Belrs S BL B

ol efinic ester }dﬁtlU@?@Srofﬁf@ndanbtyrz@?é&vymer@ﬁlreet hyl ene and vinyl acetate
varies from0.1:1 to 10:1. In order to control the size of the
paraffin crystals present at levels of at least 3% in mddle distillates
having a boiling point conprised between 120C and 480C, US 4, 153, 422
proposes adding to these mddle distillates from 10 ppmto 1% by 25 weight
of a mxture of a honopolyner of an olefinic ester of acrylic or

met hacrylic acid conprising an alkyl chain with 14 to 16 carbon atonms and
with a nol ecul ar mass by weight varying from 1,000 to 200,000, with an

et hyl ene and vinyl acetate copolyner with an average nunerical nol ecul ar
wei ght | ower than 4,000. The nolar ratio of olefinic ester honmopol yner to
copol ymer of ethylene and vinyl acetate varies 30fromO0.1:1 to 20: 1.

In addition to the resistance to cold properties, the liquid hydrocarbons,
|n partlcul ar the d| esel fuels avi atlon fuels and ot or fuels or fuel oils

. N o, Ir\l—f\\ o, o, - r "




4 Anot her route chosen is the introduction of vegetable oil esters or
the vegetable oils thenselves into these notor fuels to inprove their

| ubricity or their anti-friction qualities. These include the esters
derived fromrapeseed, flax, soya, sunflgmer oils or the oils thensel ves
(see patents EP 635 558 and EP 605 857). “One of the major 5drawbacks of
these esters is their low lubricity at a concentration of |ess than 0.5% by
wei ght in notor fuelBuus, US 3.2/ R4 dheeribena inmiidlodistillateeof] disbiiliatidrt gut otbmpﬂn;ed gas
oil's, WD 95/3380 the introduction o I ang

addi tive COﬂStltg g%qqggmf%g(gﬁm%%w Fh?ﬁ“weaﬁm??$8§ ¢omp ?ngﬁﬁméﬁ

nmore N-R13 groups comlmr oﬁetm&eccompmn@fsorﬂzo 1003 (24 byl Qeighthdvingt @dite unfts

| inear, slightly branched or,  alic |c and maf | t he _nitroge oup
being able to be°$Pﬂ§%mevﬂ%%fBWP &afé%PQ?W{éép%S%ﬁﬁgPQQ 8#R%$L%es or
am des. 5US &ﬁi@ﬁ?qf hB&rﬁQﬁBfﬁddﬂ@lﬁ ah(h@r lesel plynteabry@tel wighCd flole@lar TERA,

abbreviation of tall. f at S an a ti-wear ditive. EP 915 944
descri bes anti - f?lf E’F'lg Va&'d‘%ﬁ &‘%9356 1“%) @‘WBr ]6\9 g\;%m?‘ﬁ A agsqtpolygegylates
properties of di efs;eévefmbethl&ram1tty1tea1pb@m&d¢te|ahmed £QHRBYo the Gasdatd NEF €1y at

| east one saturated or unsaturated, Cl12-C24 nonocarboxylic allghatic

hydr ocar bon, andwﬁ?“$@%§$”§ﬂgFBBWWEV&WHE”HV%*&E@FB%HYﬁ%ﬁ%@ﬁﬁﬂN AYYEn from

the group constitut edr BY thaR$oR oB@iedSudetoN€hid KaVY Nigh1iaks Sy bR MAE authors of
carboxyl ates, esters and nitriles). These anti-friction a diti ves can be

used in IiqudPd h?ﬁ@@@%ﬂﬁ%ﬁgz?ﬁi%W@eﬁng@ﬁ@é“3¥m@@ﬁ@k"ﬁﬂﬂﬂ@ﬂ@@@Vﬂ§W%ﬁf 20 as
detergents, pro-ggtiant RARLG ¥R lo@%ﬂeﬁi‘nfrésea'i %hlcﬁmek QJJCQ%IJQ@ @R §f ves,
addi tives which i nprove resistance to cold, odour fiers, and al so known
anti-friction addftRiResIn order QONUUPGOERE @eopetichds bdérﬁ%hqnt PeRROsitiepy ovi ng
the | ow tenper at WhRindORelilseS 1005004 BElvelBht &fmm;avé ws&ﬁg%mg&&&y s of
ethylene - 2 different unsaturated esters and )m xtures o

di fferent copolYW@H%aWbQﬁﬁk@nepmmwﬁﬁ@ﬁﬂMWéﬁﬁat@sméﬁmm$manma@1ywaoékw n

whi ch the | gngest, lﬁﬂf* 0

1116780 descrlbesnﬁh%ﬁg 3%%%#% 03%6 gﬁi&ﬁfé%éFﬁggékéﬁnﬁbpﬁl?%ch
properties and l|astsr pErarhoxofic aadsowith @db§ caftipe s¢onasddith iaw ekolod ntithi 1 towky)

di fferent 30comgun i 6. C d and
B) 50896 of & teral pied &) RAYh Mol ahiss Sy A AR ol LTRAD.

neocar boxyl i c vnwyiae@mbnw(pfehﬂmﬁzmhwamlmmmwamnwnangﬁnmnamymC»m&ﬁmq

| ubricant proper r

5, 254, 652 et &2, 1“’énaacg{mef““ fhvera mO\?F‘Harlwe‘Chgfg?ngU 010
neoalkanoatéOVin@krmﬁ&emeM%mhomﬂmcaﬂa;bbawfkﬂ&epnmpamtoﬁahﬂ&mmmmomyﬁueIs
at Iom15tenperatug%s %1 f q %XIStS to inprove not only the resistance
to cold (filterdBiF ¥yt &P at ©r'@7and pour point) but also the lubricity
of the nmotor fuels basee torRoltiol) thicthidyd tIRCHREAIOM Srysthld pRradit iaCld{/é:lJ om%asml phur

or sul phur-free tor. fu MVARY THE | NVENTI 10The ent

i nvention, subjé ?) md?‘d‘fuﬁ ISBPaé%qgﬁYm%ﬁBf’OfB%P‘?‘BtrfomPB?eﬂg\l °¢1h! 0o 6‘i‘ IS which
can advant ageoud)y 4 oe3 apzestopsedhdditpclol thialmiadlelidtstivass wbthald gprPiowe kot h the
resi stance to cold anp t he Iu?r|0|ty of the Iiquid notor fuels in which
they are intor pofeahbgt a““““m"a?ﬁﬂ%“%ﬂ@“ﬁﬁP%PkgWFﬁﬂ@éﬁﬁFWPﬁérWﬁW%ﬁXFon

relates to the usigcohipidiesa aﬂ@péHawmﬂﬁ14a5145ﬁQ&iattMs%dfv% aMIQKIaF Hgds bases,
preferably of distillate ty diesel fuels or for donestic fuel oils

(DFO) . The % nVa#ltt| W%é@@f 610%0 '@1290-8901 With 198 qildengsand vipylaseiconal
lubricity and resjchnn&8thtad a6 rﬁlglgh@a'l WR1b @b Wdigh i1y Yithh Q%D PAR molar

conposi tions of at |east one copol ymer comprising: 20 units derived from
ethyl ene of for i@l Alefinic expr topppolymerdn PRty st op§th s 296 vingkaveints vavies-

((CH3) CH CHR) N2 gwintdn:Ndo 20:N2 = n ranging from 98 to 643, preferably ranging
from 124 to 515; nl bei ng advantageously equal to n; units derived from
vinyl esters of forlddditBn to thCrpis@MROCRIOIdrPsepertios then liqutid dldrRjarhoapriesent s a
Cl-Cl5 linear o r Y, d/or a
C5 to Cl15 branchedlg?ﬁgfgg%%ﬁ%%$?%ﬁH ICQ&%%gngQg&B Eg¥#§°§%§ﬁﬁke gt any
poi nt of the alkyl radical, preferably in position 2 or 3 of the al kyl
chain; preferably vinyl esters are chosen fromthe conononers anong C5-Cl5
30 conononers, preferably chosen fromthe pival ate, isopentanoate,

i sohexanoat e, isononanoate, isodecanoate and/or isotridecanoate, and

advant ageously 2-et hyl hexanoate, neoal kanoates, in particular the
neononanoat e, neodecanoate and/or 6 neoundecanoate; with mranging from2
to 105, preferably ranging from16 to 71 and x ranging fromO0.2 to 105,
preferably ranging from1.6 to 71; wunits of formula C - (CH2-CHOH)x1 - in
whi ch xI ranges fromO to 50.30x, preferably xI = 0; wunits of fornula D -
(CH2 C}KIIIQ) (2 |n mhlch X2 ranges fron10 70x to X, preferably X2 = X,

o v T Y 1 T Y 1 - o T Y 1



15 and advant ageously equal to 0% in noles; the percentage in noles of
units Din the polyner is fromO0.1 to 21%in noles, preferably fromO0.1 to
10%in noles, nore preferably from0.93 to 8.6%in nol es. Preferably,
said at | east one copolyner is in the for,mof a concentrated solution in a
hydrocarbon distillate, preferably at a concentration of nore than 50% by
wei ght, 20preferably nore than 70% by wei ght or preferably nore than 80% by
wei ght, pr ef er abhkgpliediono (BH% byastv\)aﬁngtlbrication abl&t';ta'mrfd'r g proteatiqur eff eumpesd
enbodi nent, the n ui 0S droc on distillate
containing from eq{lgqs%()g%%s anr%%éfaﬂsnﬁ?nﬁ% SaFIV hcon a%s Rr(? C? %onbeoﬂltppm of
said at | east oneormpcﬁdrymmnle mpahnmmdtllcymbmlan engxteuWﬁhwﬁetvhsmma“puraand

addi ti ves such as deter nts pers ifie oam,agent s,
bi oci des, reodor &fit's pm% Sanach Wﬁr ové ‘g?ssah?l u%g%rtﬁoglll (‘fﬁsg‘& H‘%L?try 5 1° [nét
nodi fiers, |dbripiopyse neaaodfush ioduel @lilo wdthpOkulphur ROwtENt Patieh isi APE QME mSore

anti-sedinentatio ents and co ctivit ers reS|s ce.to cold
addi tives, |ubri E?g?ﬁeg singe d o a(?f‘?ﬁjggqg% t«E\ ‘?ﬁ‘élﬁg’% é?ﬂfﬁﬁ "h‘Eﬂtf’r Eé‘”@f“stp‘?l | at e

conpri ses at | eaBfiropsag UndR hByEB’eQ(Blﬁﬁtb@ﬂ) IOPpnOAnkd G Mast b& @sS th@M ¢ fpen Ghrahp
constituted by the dgt tillagtes with a boj|ing point conprised between 150
and 450C, an i ni t¢a j?‘}}‘%’tyagloﬁ? 24 8 e SHiBRY WP%““F@?"e@ngéﬂa@Fl % leshotghe equal
to -20C, preferapbyci@odesy m&thﬁﬂﬂel@is oBEHd. B&ow 4 certaliPlovel BF ﬁlfl&ﬁlamn‘{auﬁ@@pr i sed
bet ween -150 and + 10C, conprising distillates fromdirect distillation,

di stillates PronPodtchubiewiis eyan) a&tﬁpﬁrﬁ“atﬂ?amﬁﬁﬁa@étoédve@i Renemepp@ad eyindhs | | at es
originating fronmgahad Mtddvingpaedih POmAIUHIRE in @cﬁ&ps%@@klsrﬁgn&ﬁ vacuum
distillates, distillates resulting from ARD conversi on and/ or

vi sbreaking 5 procdsiségrefep §fqe$spratt@§orﬁmn@ﬁt%%f rhﬁ@lbrlﬁ@wgteff@ct@ﬁglﬁa@lphg of

Fi scher Tropsch &Hia%pmg?do%ipbﬁrld@%?%erl@eﬁﬂ)&sklﬂg JollMAgt ARt iBPbssDRMEA11RheOf

veget abl e and/or ani mal biomass, taken alone or in a mxture, and esters of
veget abl e and anfompunsis byt haying pbibricify suffigiestto limit the ixkaplvensl v, t he
distillate nprise t f 1and
40% by mass@lOPr ef ZI} glbd%to ‘gsau%%‘@&’? ér?rﬁﬁrSl::\;éraq glgfs%l F’g{ }éa%gg‘cipﬁp

Di esel fuel conprpppesl. Themrinarity @@E)Nqapadd@fves wkqybwin, the field Oﬁuérfl«@n‘amfyhe sal d
copol yner as a t 0 i L G S mO to
5000 ppm of sul pepered A Wyl 8ol DAcl WBbraBl an RTRUL SRR MO 2 o
copol yner i s i ntdgtbimdlapgnezsi sidi lbﬂ@tthemlaﬁaMptmonecafhn)xyliceaaidytywmldes:ciribed

The second purpo SRS r ese
novel polymers vﬁiatgﬁs‘ejgtzgizﬁ;éhgeq@l s protgggc&@?a%ﬁf%@f@gs éu%uril s which
have been h9@r ol yz edileptethe @as bijs. Mashefi thesh apditivesdiava @ sifitiedt. lubrleéy,ttut ad

pur pose of the present in ent| n.relafes.to the.novel rs of

et hyl ene and/ or eﬁ)‘?eg%lwhélﬁlggﬁ%n&e PRV W@‘t"iés ) & g“%‘gfl% %ﬂﬁﬁ\gﬂ’efgov\%lﬂ?:eh are
cheni cal |y nodi fadeidvésyogniafigidingeratids) tike mgs: @R tahbyaciderdamedbd isedrinf at ty
acid(s) in particyl for their e i or fue| bases as_ bifunctional
aaattves, P tarden Soph e e S b B o B b py: i e IHECASR s,
vxﬁakl y alr onati ¢ cands &g ﬂlefneﬁl.lt]&cth)av(ﬁ tﬂesleCHMdS(fbMQn&epmwhhth?@ sad,eu&dlason of

t he copo YNBIr's acc ing to.the 25 present invention therefore applies not
only to t heZ .st'wﬁéf e BF ik At imge AmBRHap G 26 PERRPRIPELYIY i GErgts
hydrocar bons oriwghanatésag fromcrude oils with a very high paraffin content
but also to the hydrocarbons origi nati né; fromthe heaviest cuts of refining
operations i.e. crab¥PHg)S hYFTUEraeRMgBaha ear aryrre afideRiongingd fedsses
and vi sbreaki ng nRyn@CARSRS-AFboR IKOactd QS HRIvhFdrelySdiddl IRhEIS iPMbBE ARSI NY
from the conversion 300f gas and/ or coal such as those originating fromthe
Fi scher Tropsch cpHajeiag alcolly in e Gompesiionr esul ting from the treat nent of
veget abl e agfid/ or ani;gBl6sRi7PIRSSMmSHS heAfurddictidh AMiE dicy 1%%0'}!??&3&'0 ARd the
distillates containing esters of vegetable and/or aninal oi taken al one
or in a mixtur e.fuchhia qsdes s prevanatherfoimstion ef usleen the methsur(paesis cowAgdiiti ng:

a) units deri veq]egertgggopﬁlglgl ene of fornula A - (CH2-CH2),1- and/or propylene
50f formula A - ((CH3)CHCH2)n2 with n1 + n2 = n ranging from98 to 643,
preferably ranging from 124 to 515; nl being advant ageously equal to n;

b) units of formula B: - (CH2-CHOOCRI)m x- in which RL represents a Cl-C15
| i near or branched al kyl group, preferably nmethyl, ethyl, and/or a C5 to
C15 branched al kyl group, in which the branching is situated at any point
of the alkyl radical, 10 preferably in position 2 or 3 of the al kyl chain;
anong the preferred C5-C15 vinyl conononers, there can be nentioned the

pi val ate, isopentanoate, isohexanoate, isononanoate, isodecanoate and/or

i sotridecanoate, and advant ageously 2-ethyl hexanoate, neoal kanoates, in
particul ar the neononanoate, neodecanoate and/or neoundecanoate; wth m
rangl ng from?2 to 105 preferably rangl ng from16 to 71 and 15x rangl ng

. . A~ ~ -—



the percentage in noles of units D can represent fromO0.1 to 21%in noles,
30preferably 0.93 to 8.6%in noles. 9 The present invention al so
relates to the process for the preparation of the copolymers according to
the invention as defined previously; this process conprises the follow ng
stages: 1)providing a starting copol yner of ethylene and/or propyl ene and
vi nyl 5Sester(s) conprising: a) units derived fromethylene of formula
A - (CH2-CH2) 1- and/4rotlpr oxuyel cbpen o thé imtrnducaorﬁof vegdt{bGHI) @HrsGHZl)er@gmltm n1 +
n2 = n and CHOCR

chosen fromthe ?ﬂs t%.’Lrg‘SI |Sr1}=51§10rt%85re Oﬁ(gﬁﬁé‘?\ls & mlpf%OVFt gt ol r?sc‘ty al c})lﬁlr\g{gtrl‘ %‘CHO%

m xture, and preﬁmma@lVhﬁ@cmh@wﬂmesmthawmmﬁhykq@ﬁﬂ¢ﬁh&ﬁdﬁp&mﬂh@m&hk¢% group

d/ C5 to C hed LY, d
bei ng s dot i ned o0y DSy BITGUAE JRRES PERat] bR s RS LRt Sl PaPr of

t he al kyl esBerSd@WE&Eﬂéﬂh@eHmhiStﬁﬁrmWQMnﬁﬁﬁﬁaﬁbﬁkmEM6ﬁbﬂB@tMﬁ&H@%Qﬁ at

| east partial, and refera total, of these hydrolyzed sites by at |east
one fatty acid of EYinireler , R2 being as defined previously and/or at
|l east one fatty aci dndelki tainproee Gl Glbridisy @Mhagk dilQWy ds/B3DS reechehdl thale,
preferably acid chI%ﬁlde the esterification level is Breferably greater

t han 50% advant QG88EMYy Of Pekepisindenion cadAddifivng cpustituicduPamitp st ous| y

equal to 20100% additives ARRE dAE @F @fose NOE,, tg%pphﬁﬂﬂfﬁﬁ-tﬂ QEbn%crlsé‘s‘)ppjtoywr S
consists in carrylng out a transesterification of a cop ¥ner as defined in

1) with an aPcon@rbodrtomppis lipgaryshehtly bepnghed Qs dlicydiciang &ratnﬁfefn s mEtogesepe f or

exanpl e descri beglifghbMR Qélﬁ&@éi@ﬁco%%&gaﬁta&aﬂnngrb@faﬁaésvmm]ey@%laéa stage
1) are random copol yners conprising a) units derived from et hyl ene of

formula A - (CH2- CHYS -1663#62é@scml?e'éﬁhepaswyﬁléwéac& (of HPHAY ahbigviation of tall oil
((CH3) CH CH2) n2 mirf Rid) s an dhé-wieaPadditive. ) units of formula B -

(CH2- CHOCORI ), ,- i'n which RL is chosen from Cl-C15 |inear or branched al kyl
group, 30n and n1beﬁﬁg9ﬁ%wﬁeﬂﬁﬁéwsUﬁ@ﬁh@U@l?thQSFheI@Gﬁﬁmgnéﬁsmh@®®tdlng
to the invension, hayesa AMA"AYE IR hiplR! BhteltSh ol

pol ystyrene stagﬁggd éa |brai]?onW C, conp |sé% ?n’g%ﬁé?gplggtag%ﬁg 500
and 20, 000 g. nolspturated or unsatufeiigsl, €bHOR4 rmenocetbp gilineliphatic hydeocerhdn, @fid &tl@ge 2) is
obtai ned by a st Eti r i t oups of
the starting copar yonrBf i fyficobBbfle RESEINENE Slur' InFRAEE A

descri bed abovezmﬂs1hdtdmg@ﬁe$amnmehabhymn®ly&hswnhm&ﬂ@aﬁﬂmapmm@hmMmfron110
to 100% of the olysahl e si.t e droly n be direct
or obtai ned by p%%h%és?erl |§a F méH(h%ﬁﬂBC| xnamﬁgg?ﬁﬁhélfﬁgﬁﬁFéf% ably by
basi c ﬁEthaﬁblyS$$$muﬁﬁs[i@@ﬁﬂﬂWRMBW&ﬂdmamaﬁaﬁ MMQmmnﬂmiaaﬁmeﬁzgﬂmu@s to

vi nyl al cohol ups.is controlled b t hanol i

sol ution |ntrodu§b (TR h@mgggﬁtSﬁMY §H?§§?gﬁﬁgf g@ﬁ KW %Qspg“Wedlun)
Thus, by varylngdmhemhydroly3|s rate of stage a) of the process, the nunber
of esters grafted o h i hal olyner is therefore varied. The

hydr ol ysi s stage Z)QYé ?ﬁﬁ#ﬁaeﬂaﬁ mﬁtCW%%ﬁ?mﬂhémﬂgW@gl#Fcé?YdﬁmBWmPﬁe vi nyl
15 al cohol gr oupsofeaifcBfutlvils Bemiisgii ous stage by one or nore fatty acids
(stage 3) pé@ferably converted to agld Chhgéldes for exanpl e using oxalyl

chl ori de, order b i rTﬁF‘B%mFrﬁ@f%t slgne; -4 R Hnspiugateg esters and/Qyy ¢ i t he

meani ng of the present i nyRAkds@N2 dﬁ'ﬁérécnﬁﬁdpﬁlyﬁﬁisqahﬁed’ée@-ﬂﬁsaﬁ;?at@i' dsRR@tdnC
carboxylic acid der|V|ng fro or contain ani mal and/ or vegetabl e

fats, oils or Z2OVpstésWhishibe Ipgeest %‘erﬁﬁfﬂtﬁhal&%i‘%§6ﬁ%@@ alkod ghaisat ed or

unsat urated, |inear gpbl aBgedeRibls Ohui¥ifilkdihal 38HARs CORERIiMbRAYe GhaIHIaW th 4
to 28 carbon atons (generally an even nunber preferably, the fatty acids
are chosen fronﬂ?%@”@%ﬁﬁéIHQVWﬁqﬁéme@rﬂBd€2ﬁ‘ﬁ%ﬁﬂévﬁﬁl@”ﬁ?@ﬁﬁ@aﬁﬁ@wﬁchaln
al one or imea Me¥ihpbiids s«ygbs%oiséneargoqu@&mpmmﬁd Sonolish arddl B08.65% o261 d,

pal mtic acid and/or linolenic acid, and are advantageously ‘chosen from
25the fatty aci d¥PH&EV$TR cHyleneadiZ-Gheinylrestgt ufFatGldmeocarboxyliThidnyd esprdiof t he

i nvention would not be exceeded if the esterification stage was inpl enented
using fatty acids derived fromtall oil, which are better known by the
abbreviation TOFA (tall oil fatty acids). These TOFAs are in general

obtai ned by distillation of the tall oil, which is a by-product of the
production of pine wood pul p 30by the sul phate process; they conprise a
maj or quantity of fatty acids as defined above as well as a mnor quantity
of resin acids, such as abietic, dihydroabietic, 11 tetrahydroabietic,
dehydr oabi etic, neoabietic, pimaric, |evopimaric, and/or parastrinic acids,
etc. The grafted copol yners obtained can al so contain ester functions of
resin acids fornmed fromthe resin acids present in the m xture of acids
used. At the end of stage 3) (esterification of the copolymer originating
fron1stage 52)) a grafted copolyner is obtained which is partially or



The copol yners according to the invention can be advantageously used as
obtai ned at the end of stage 3) as additives for |iquid hydrocarbons, notor
fuels and fuel oils. The copolynmers according to the invention have good
solubility in the 10 hydrocarbons of middle distillate type, greater than
that of the copolyners of ethylene and/or propyl ene and vinyl ester(s) of
the prior art, suwdirhaentEva riiaBVP). Thhiubriah mowrtis sie grivided nthe iamphiphiéerent i n
the filterability @@ﬁ&gcteristics of the nmotor fuels or other fuels with
additives or the bloc I'ng tendency characteristics (standard I P 387) of the
not or fuel s and ot heUSf5ask$5idésariled dérpolyeas of kthynanotviad dchate tO®osali@bi ity

of the 15 copolyners according to.the invention is jnproved with respect
to that of the c}él‘f)o RSVt qeé%rAwgﬁh/lmg\?ﬁe etlrl1°“f ﬂ‘é)p?f!%els ‘(fgfl?tf’reweglaé&%’i’ ng

Tendency) valsues taniperameasured; in practice, this better solubility of the

conpositions of hydropcarbons suppl enented with the copolyners according to
the invention all ows® brfeSCEkﬁin?& 6‘? IPREVE i 1of ?‘51 SIS CP(ﬁi ggﬁéag’éllty equal
to 1.6 p.m to bempwaiutteshd pdGTient) HRERY @B bridith of Bk Widitdri fidls Bised Hliquid

copol ymers according to the invention allows hydrocarbons with additives to
be obt ai ned whi cBFERRPH- tafteuianipy sulphyror plphyies pYloE Rigkact eri stics at

anbi ent tenperat ure @MMAAMROT 138 ISCENYION! terable in filtration systens
that can be encountered for exanple in the fuel systenms of engines and
heating i nst!8l 1 at i on'de PEsyny inygefion; Bilieck Hdhq Righent applicatia rsfatestto CpRoOID| ynrer s
in conparison towkMAcANH RHiagbXRIyRKESI AstbiRAGRhAAditiGsattieMprHeBeNhEE at ed
sol utions of copolyner(s) according to the invention in the hydrocarbons

with a reduced |&yEpmogfto gelingid the dapricdhtofvthe havid rerer fusksnin wigch Hey are

punpabi lity and ysg,feed hese solutions (constraints of viscosity and of

rheol ogi cal behaviour in the punping or injection systens). 30The

copol yners accor di ng’htothe st pyrpesatof B ipvgntica) relatehie thsesd of Meseirepdlpmers of a

concentr at eds sol i ' [ -t 0§ .s&illate,

Prof orably ai a Soed o e lEikes, pRGIELOY i SapY N REEERRLH

than 70% by wei glemestesrfuel Dls (Rfant ageousl y at a concentration greater than

or equal to 80% co ; . i i tpenl N ral.in

hydr ocar bon distiIIgﬁgnﬁﬁﬁ%§9§$%£§.§§ﬂ%?é$é%?§%!éggp?ngugﬁpl%nga@g%ﬁ

wei ght of copol yrestisf tacodl didigyvet tr tlyeidi xdeovhibom .coMbasg®ns @palt yiewstr sne

according to theujgygghk n.or preferably their concentrated 5 solutions as
PPR par cul'dr used as bifunctional additives: both as

filterabili2y additives,e iumis daeldidt frote ethybdak g forinuRpOAS] (H18-C1a,) ], -0wRd/ot he

cold filter plugging point (CFPP) of cqnpqsitjons ed on liqu
hydr ocar bons and as additiWé%“ﬂﬁﬂgﬁ%ng?6Ve_§kgﬂ¥3%?§%%%V"%F”aﬁfg-?ﬁiction

additives for these conposihdighsonaseeh 643, Iprderhisly MyrdingCRdndans o 505ha
conpositions of liquid hydrocarbons in general originate fromoil refining
operations, in particularEFF@ﬁFWW5%ﬁP?@€ﬂWEF§FiIIation of hydrocarbons but
can al so originate fromd hehidaérived acki Vg b OBIARKBNI RO RIOCRY Al Yt i €
cracki ng processes and vi sbreaki ng processes. They are preferably mddle
distillates2that can be usi8dviHeh & asmpsentyel §1-Cooliieat P bisaghed gt wedupoi | s
(DFQ), kerosene, heavy fuglc@iabi§meth® pWpyh ahDGr£851078) sARIRRG 1) oFRp.OT
fuels, in particular diesel, refiners aré |ooking to introduce ‘cuts from
sources ot her than petr ol enrhighi th bepehingpis siteptddf 4t @uy pointooffkealky] rediesde f uel s
as they can | ead to poorer LSt : col i 4n tear, by
increasing their cold fi|H€§%%P2523%§“%g56?:gﬁgggﬁ%§ﬁ3%ﬁ%bP§?ﬁ?§égﬁﬁnng

t hese novel sources of di sstefs| areschasérer Bowarthd ncqennpinens] amobe MériliSoned:
20- the hea%. est Cuj[ S orl Q'o&%&dnmegs,yr&@ BlﬂechggeﬁcﬁérRQ?eaﬁg/al\é e,s l?srogé’%lgngge,
processes, wth a high concentratron of eavy paraffins, conpfising nore

t han 18 carbon atons, t hasahyrinba,iioneliageatd, isatesnoatiagd/nabotridechnoaty dnde
conversion of gas such as ri o nati.ng framthe Fischer Tropsch
process, t he §§%%%§?f8yg%§$#ﬁT%Ig?%ngﬁﬁ?FﬁS&fp %FFH%rﬁfeatnent
of biomass of vegetabl e 25andharoagnienddcamricgndrpr such as in particul ar
NexBTL, and the oils and/or esters of vegetable or animal oils.
These novel notor fuel bases can be used alone or in a mxture with
standard petroleum m ddl e distillates defined above as notor fuel base
and/ or domestic fuel oil base; they generally conprise |ong
paraffinic chains greater than or equal to 16 30carbon atons. The

| i qui d hydrocarbon conpositions according to the invention conprise a ngjor
proportion of liquid hydrocarbons, preferably of mddle distillate type,
with a 13 sul phur content preferably |lower than 5,000 ppm preferably

| ower than 500 ppm and nore preferably [ower than 50 ppm and a m nor
proportion conprising at | east one copol yner according to the invention.

Y - - o, b

defi ned above are’i an



14 inproving the cloud point, pour point, cold filter plugging point,
anti-sedi nentati on agents, anti-wear agents and/or conductivity nodifying
agents, or even one or nore other additives which inprove the pour point,
the cold filter plugging point, and the lubricity. 5Anmong these additives,
there can be nentioned particul arly: a) procetane additives, in
particular (but not Iim ta'mi:mmthc)mcxa’mosxﬁh of rappinglfioyl 2 mi t0Sapeseraby ehginabl y
2-ethyl hexyl nitrate, aro er.o de ref era roxi.de, and

al kyl ~peroxi des, preferabl é‘ e t?)é ds’iargg %tg"én%){o (% %gfﬁyrﬁ'@é‘?ﬁfmm
additives, in particular (buﬁttomgt limtatively) chosen from 10

pol ysi | oxanes, oxyal kyl ated p sil oxanes, and am des of fatty acids
originati ng from veget abf e "8 ‘H%?’Wé‘lla Gi I(QHZ"%HQ*Iesm W‘CQ&(]:HE‘“&E\%WW‘\%% are
given in EP 861 882, EP 663 300Qrer&bly36=590; c) deter gent and/ or
anti-corrosion additives, in particular (but not limtativel chosen
fromthe group constitut &d upilp olrfpiwd DsuEERriHRQER:) walkehigh é%f?@g%i frAles,
15pol yal kyl am nes, pol yal kyl of
such additives are given i %57%%@9%%@%%%%@&%?%3%%% Qé?c&%ﬁl\%hgf
anti-wear agent, in particuburadgudingotor branplieds iﬂlﬂélgr)all@hﬂﬁwpt weafarate gr oup
constituted by fatty aci dsCarygzO;)pgé cERiEL or am de derivatives, in
particul ar glycerol nonool eat e, cferl vatives of nono- and poI ycyclic
carboxylic 20aci ds. Exanplties (Xfi+such additives are given in the follow ng
docunents: EP 680 5 8 98/ 04 E 4 " 83, FR
2 772 784: e) Ofgffeg Y 91% % 8%@0&,351% g?ﬁnlgr&%ﬁéﬁ 4‘6 “FR%"&&Y%J
limtatively) chowsgs ffonoTf tbﬁé%gm (mubs oosfgtbly 66. éd) Wy7% elrrmdésyr}emsrc@ftagjemng
chain olefln/(rreh o est.er [ nmal eim I (S off [ mal ei c
ceid esters. xanpeadr gt I aabRy BalhiEm, I 50 JELS, et PR 100
248, FR 2 528 0512%ERnaleﬁZl&“/&)ﬁlnoléélafﬂmﬁz&nét%polﬁm 1s]:20s&’ﬁ50 tol:‘d%%m?nﬂ&le58 EP
271 385, EP 91 3 S jon. or er ant addjtiyves, in
particular (oo Hova et b TRRY;S Bty et SR RORbuE o bbey
copol ynmers of ( npdlin@ds YioinCo.a¢s df%llkyﬂole(smbﬂabaﬂlyrf)dnal)ﬂ tarmodi ini eeled) ynode

pol yam ne, pol yam Re FI en#iucc‘%{m m q derivatives 30 of phthalic acid
and a doubl e chaPfeFaRpt P YMShenol resins. Exanples of such

addi tives are given HréferEBy,Zs@fﬂ a8t olP&P3lyh3ilis ifhe Gofth 088 Qonchiltrated boidsh EP

512 889, EP 832 ;L? Us2005/ 0223631 US 5 998 530; WO 93/14178. 15 9)
nul tifuncti onal ydrsprsbondlistillaty. neefanably %%COGFF(SI%WWOFH}W@HH@ YProbpweight,
constit ut edapy t@efeeeiyyﬁefesmbme% By wl i P prdelatay ey lthadi 00818 RSight,
described in EP 573 490 resistance to cold additives such as

copol yners of allﬁfﬁ%raélyéplt‘hg%lﬂywlﬁ% ester(s) such as EVA, EVP, copol yners

of ethylene, vinyl acgtaihg dR-RAMEABEHIMEMYhe ﬁ}%%cﬁxrbo§[—iﬁh smsh isa
neodecanoat es (VEOVA) described in particular in US 2004/ 022 i

)
| ubri cants such érorabendigd]agpscontripmediont f&g §.0Q0errim ftspipbay, wcqqma@s édters, in
particul ar. 5,000 ppm IJFERR A &L cfhgddobblyﬁér pforlally gﬁﬁeﬁl%tur@-%ﬁp othr a
quantity ranging from 10 to 101, 000 ppm (each). he bi functi onal
addi tives aétor diddigivesosuchas ideigkzants. otispempnth alemglyifigrst enti- f@emh%gémé}claﬁ%@ﬁ
composi tions wl LB Ehd Affbverd bRl BEALPHALE hARIBStLGRR,OT L he
refinery, optionally ih a mxture W th other a tives, int ornfof a
package of addi tdowdustionsEladyioimt.opourhpoipr epreets. omtiofdimhgatggmabgeats pol yners:
Starting with t ! d acetate EVA
cont ai ni ng 28% Ebén%ﬂgﬁﬂﬂggvg%ﬁ18%185[0&36\6&%%82%{ %ﬁ*‘%& 28), i.e. 11.2%in
mol es, of average nuéwenilioglto mopraferrove eighddimers, meoilglllmlcomprimasmrl@dt tne
pol ystyrene;sta d C f dj fferent t.af ni ot ed D1
to D4 were gofaf'p1 glrog%g?()(?lo?u °”gg¥rf*)‘?“% 182 geouzi)r att lt%e%%gctgesgw?“ggs g%ﬁ to the
i nventi on. Hoilings paintT @Ap(lwdxbuweemflsacamﬂs 4de‘1C1 vead 1f1maolmct~3atalhzmdn

containing from2 to 30 wei ght of resi id m xture

o “but most |y gy et gL Bi2uRt PR s Phul gnds o
unsaturated Cl4 - Cl18 fatty acids can vary from80 to 90% . The copol yner
grafted with DL can al so conprise resin acid ester functions 25formed from

the resin acids present in the mxture of acids derived fromtall oil. D2
to D4 are m xtures of saturated and unsaturated Cl4 to Cl8 fatty acids the
nol ar composition of which in fatty acids is shown in detail in Table 1

below 16 Table 1: Gafted acid C14 CI6 C18 Cl18-1 C18-2



Ci83D - 0.61.430.841.1 10.7 D2 >86 <14 D3 1.8 16.6 11.6 24.6 39.3
6.1 D4 1 455 38 11 - The characteristics of the grafted copol yners
(%in noles of units Ato D are conpiled in Table 2. 5 Table 2: Po |y mer
Starting polymer Typeof graft % in nol es7of units A (nl) % in noles of

units B (mx) %in noles of units C (xi)
-15°C, preferably comprised between -15°C and + 10°C, comprising distillates from

direct distillation, distillates from vacuum distillation, hydrotreated distillates,
distillates originating from catalytic cracking and/or hydrocracking of vacuum
distillates, distillates resulting from ARDS type conversion and/or visbreaking
5 processes, distillates originating from the upgrading of Fischer Tropsch cuts,
distillates resulting from the BTL conversion of vegetable and/or animal biomass,
taken alone or in a mixture, and esters of vegetable and animal oils or their mixtures.

Preferably, the distillate comprises a C9 to C40 n-paraffin content comprised
between 1 and 40% by mass.

10 Preferably, said copolymer, as a distillate additive for Diesel fuel comprises
from 0 to 500 ppm of sulphur.

Preferably, said copolymer as a distillate additive for heating fuel oil comprises
from 0 to 5,000 ppm of sulphur.

According to a preferred embodiment, said copolymer is intended as a distillate

15 additive for heavy fuel oil.

The second purpose is to provide a process for the preparation of these novel
polymers via an esterification process of the vinyl ester units which have been
hydrolyzed previously either in part or in total.

The third purpose of the present invention relates to the novel copolymers of

20 ethylene and/or propylene and vinyl ester(s) as mentioned above which are
chemically modified by grafting branchings essentially derived from fatty acid(s) in
particular for their use in motor fuel bases as bifunctional additives.

These motor fuel bases are in general rich in paraffins, weakly aromatic and as
a result have a low solvent power. The addition of the copolymers according to the

25 present invention therefore applies not only to the distillates originating from the
direct distillation of hydrocarbons originating from crude oils with a very high
paraffin content but also to the hydrocarbons originating from the heaviest cuts of
refining operations i.e. cracking, hydrocracking and catalytic cracking processes and
visbreaking processes or also the synthetic distillates originating from the conversion

30 of gas and/or coal such as those originating from the Fischer Tropsch process, but

also those resulting from the treatment of vegetable and/or animal biomass, such as in



%in noles of units D (x2)

6.68 (10) 0 (0) 4.52 (6) 28 5 EVA28 DI 8§.8 (130) 5.15 (7)
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particular NexBTL and the distillates containing esters of vegetable and/or animal
oils, taken alone or in a mixture.
The present invention relates to copolymers comprising:

a) units derived from ethylene of formula A - (CH,-CHy),;— and/or propylene
of formula A’ — ((CH3)CH-CHy)n» with nl + n2 = n ranging from 98 to 643,
preferably ranging from 124 to 515; nl being advantageously equal to n;

b) units of formula B: - (CH,-CHOOCR),,.«— in which R, represents a C{-C;5
linear or branched alkyl group preferably methyl, ethyl, and/or a C5 to C15 branched
alkyl group, in which the branching is situated at any point of the alkyl radical,
preferably in position 2 or 3 of the alkyl chain; among the preferred C5-C15 vinyl
comonomers, there can be mentioned the pivalate, isopentanoate, isohexanoate,
isononanoate, isodecanoate and/or isotridecanoate, and advantageously 2-ethyl
hexanoate, neoalkanoates, in particular the neononanoate, neodecanoate and/or
neoundecanoate; with m ranging from 2 to 105, preferably ranging from 16 to 71 and
x ranging from 0.2 to 105, preferably ranging from 1.6 to 71;

¢) units of formula C: - (CH,-CHOH)y;— in which x1 ranges from 0 to 0.30x,
preferably x1 = 0;

d) units of formula D: - (CH,-CHOOCR;),,— in which x2 ranges from 0.70x
to x, preferably x2 = x, and R, represents a Cg-C,4 saturated or unsaturated, linear or
branched alkyl group and preferably C4-Cyg or also Ci4 to Cig;

with X = X; + X,

Advantageously, the percentage in moles of units A and/or A’ in the copolymer
can represent from 79 to 99% in moles, preferably 86.7 to 90.7% in moles;

the percentage in moles of units B can represent from 0 to 19% in moles,
preferably 4.6 to 12% in moles;

the percentage in moles of units C can represent from 0 to 6.3% in moles,
preferably the percentage in moles of units C is close to, or even equal to 0% in
moles;

the percentage in moles of units D can represent from 0.1 to 21% in moles,

preferably 0.93 to 8.6% in moles.

% by weight of units D 1 EVA28 none 88.8 (130)
11.2 (16) 0 (0) O (0) 0 2 EVA28 DI 88.8 (130) 9.07 (13) 0 (0) 2.13 (3) 15
3 EVA28 D1 88.8 (130) 7.95 (11) O (0) 3.25 (5) 21.7 4 EVA28 D1 88.8 (130)



0 (0) 6.05 (9) 35 7 EVA28 D2 88.8 (130) 7.05 (10) O (0) 4.15 (6) 26 8 EVA28
D3 88.8 (130) 7.05 (10) O (0) 4.15 (6) 26 9 EVA28 D4 88.8 (130) 4.18 (6) O
(0) 7.02 (10) 38.5 The cold filter plugging points of 5 GOM ni ddl e
distillates denoted "a" to "e" of EN 590,engine gas oil type, the
characteristics of which are conpiled in"Table 3 10bel ow, with one of the
copolyners 1 to 9 addledpmsent onewionradoi elass conpr preess bettive erep8aticnd KO0 ppm

P gs}[/\gidghéb\/l\/\gr W@?}%d%cc%}a%vgenﬁon% %Eﬁnce% %¥eiv1so%islg;sth8fprc;[cgses cgr%gris%is =

the following stages:

D providing a starting copolymer of ethylene and/or propylene and vinyl
5 ester(s) comprising;

a) units derived from ethylene of formula A - (CH,-CH,),,— and/or propylene

of formula A’ — ((CH3)CH-CH3),; with nl +n2 =n and

b) units of formula B: - (CH,-CHOCOR;),— in which R, is chosen from the

C;-Cys linear or branched alkyl groups, alone or in a mixture, and preferably

10 comprises the methyl group and/or the ethyl group and/or a C5 to C15 branched alkyl

groups, as defined previously;

n and m being as defined previously;

2) hydrolysis reaction, at least partial, of the alkyl esters present in units
B, then
15 3) esterification reaction, at least partial, and preferably total, of these

hydrolyzed sites by at least one fatty acid of formula RZCOOH, R2 being as defined
previously and/or at least one fatty acid derivative such as an acid anhydride, acid
halide, preferably acid chloride; the esterification level is preferably greater than
50%, advantageously greater than 80%, and particularly advantageously equal to

20 100%.
Another process for the preparation of copolymers consists in carrying out a
transesterification of a copolymer as defined in 1) with an alcohol of type R2CH,OH;

a transesterification process is for example described in WO 94/00536.

25 The starting copolymers used in stage 1) are random copolymers comprising:
a) units derived from ethylene of formula A - (CH-CH,),~ and/or from
propylene of formula A’ — ((CH3)CH-CH,)y withnl +n2=n
b) units of formula B: - (CH,-CHOCOR),,— in which R; is chosen from C,-C;s
linear or branched alkyl group, ‘

30 n and m being as defined previously



Distillation ASTM D86 T90-T20 112.7 100.5 112 110 MP-T90 18.6 17 23
18 T95 (C) 353.9 350 356 352 doud point (C NF EN 23015 -4 -9 -7 -7 -6
CFPP (C) EN 116 -5 -9 -6 -7 -7 Pour point (C NF T 60105 -12 -15 -9 -9 -12
Paraffins (% by mass) Chronat ography 19. %8

The copolymers according to the invention have an average numerical molar

weight Mn measured by polystyrene standard calibration GPC, comprised in
general between 4,500 and 20,000 g.mol'l.

The copolymer obtained at the end of stage 2) is obtained by a stage of partial

5 or total hydrolysis of the ester groups of the starting copolymer of ethylene and/or
propylene and vinyl ester(s) described above.

In general, the hydrolysis rate can represent from 10 to 100% of the
hydrolysable sites (units B). The hydrolysis can be direct or obtained by
transesterification in an acid or basic medium preferably by basic methanolysis; the

10 conversion rate of the vinyl ester groups to vinyl alcohol groups is controlled by the
volume of methanolic soda solution introduced (in the case of transesterification in a
basic medium). Thus, by varying the hydrolysis rate of stage a) of the process, the
number of esters grafted on the final copolymer is therefore varied.

The hydrolysis stage 2) is followed by at least one esterification of the vinyl

15 alcohol groups formed in the previous stage by one or more fatty acids (stage 3)
preferably converted to acid chlorides, for example using oxalyl chloride, in order to
improve the esterification yield.

Within the meaning of the present invention, by fatty acid is meant an aliphatic
carboxylic acid deriving from, or contained in, animal and/or vegetable fats, oils or

20 waxes. The natural fatty acids have a saturated or unsaturated, linear, branched and/or
cyclic carbon-containing chain with 4 to 28 carbon atoms (generally an even
number); preferably, the fatty acids are chosen from the acids having a Cg to C,4 non-
cyclic hydrocarbon chain, alone or in a mixture, such as stearic acid, oleic acid,
linoleic acid, palmitic acid and/or linolenic acid, and are advantageously chosen from

25 the fatty acids having at least one unsaturation.

The scope of the invention would not be exceeded if the esterification stage
was implemented using fatty acids derived from tall oil, which are better known by
the abbreviation TOFA (tall oil fatty acids). These TOFAs are in general obtained by
distillation of the tall oil, which is a by-product of the production of pine wood pulp

30 by the sulphate process; they comprise a major quantity of fatty acids as defined

above as well as a minor quantity of resin acids, such as abietic, dihydroabietic,



16.1 15.64 18.73
EN | SO 20846 39.

of copolynmer 1t

mass of copolyner) as well as the | ubrici't

ICT (C) IP 389 -6 -12.6 -9.5 -12 Sul phur content (ppm
8 9.2 48 35 9 The FBT (filter blocking tendency) was al so
measured according to the standard 1P387 of a solution containing 420 ppm
0 9 (solution 5 prepareq froma stock solution with 4% by

y nmeasured under HFRR test
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t he

abl e bel ow. 18 Table

4: Poly mer Dis fuef9ilsate CFPP (35 PPm) (C) CFPP (70 PPm) (C) CFPP (140 PPm)
(© CFPP (210 PPmM (16 Qﬁ&?mét%SQ:cEI@% {COhe invention have good solubility in the
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hydrocarbons of middle distillate type, greater than that of the copolymers of ethylene
and/or propylene and vinyl ester(s) of the prior art, such as EVA or EVP. This allows
a significant improvement in the filterability characteristics of the motor fuels or other
fuels with additives or the blocking tendency characteristics (standard IP 387) of the
motor fuels and other fuels with additives. It is noted that the solubility of the
copolymers according to the invention is improved with respect to that of the
copolymers of EVA and/ EVP when the FBT (Filter Blocking Tendency) values are
measured; in practice, this better solubility of the compositions of hydrocarbons
supplemented with the copolymers according to the invention allows blocking of the
filters (of diameter in general equal to 1.6 um) to be avoided.

The improvement in solubility of the copolymers according to the invention
allows hydrocarbons with additives to be obtained which retain their initial
filterability characteristics at ambient temperature and remain perfectly filterable in
filtration systems that can be encountered for example in the fuel systems of engines
and heating installations.

In addition, the lower viscosity of the copolymers in comparison to EVA and/or
EVP makes it possible to achieve concentrated solutions of copolymer(s) according
to the invention in the hydrocarbons with a reduced level of aromatic solvent without
detriment to the pumpability and use of these solutions (constraints of viscosity and
of rheological behaviour in the pumping or injection systems).

The copolymers according to the invention can also be used in the form of a
concentrated solution in a solvent, in general in a hydrocarbon distillate, preferably at

a concentration of more than 50% by weight, preferably more than 70% by weight, or
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advantageously at a concentration greater than or equal to 80%; concentrated
solutions in a solvent, in general in a hydrocarbon distillate which are also preferred
comprise 60 to 80% by weight of copolymer(s) according to the invention.
These copolymers according to the invention or preferably their concentrated
5 solutions as defined above are in particular used as bifunctional additives: both as
filterability additives, i.e. additives making it possible to lower the cold filter
plugging point (CFPP) of compositions based on liquid hydrocarbons and as
additives which improve the lubricity or anti-friction additives for these compositions
based on liquid hydrocarbons.

10 The compositions of liquid hydrocarbons in general originate from oil refining
operations, in particular from the direct distillation of hydrocarbons but can also
originate from thermal cracking, hydrocracking and/or catalytic cracking processes
and visbreaking processes. They are preferably middle distillates that can be used as
diesel fuels, domestic heating fuel oils (DFO), kerosene, heavy fuel oils.

15 With increasing demand for motor fuels, in particular diesel, refiners are
looking to introduce cuts from sources other than petroleum which are more difficult
to use in these fuels as they can lead to poorer resistance to cold behaviour in the
latter, by increasing their cold filter plugging point and flow temperature. Among
these novel sources of distillates, there can in particular be mentioned:

20 - the heaviest cuts originating from the cracking and visbreaking processes,
with a high concentration of heavy paraffins, comprising more than 18 carbon atoms,

- the synthetic distillates originating from the conversion of gas such as those
originating from the Fischer Tropsch process,
- the synthetic distillates resulting from the treatment of biomass of vegetable

25 énd/or animal origin, such as in particular NexBTL,

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

These novel motor fuel bases can be used alone or in a mixture with standard
petroleum middle distillates defined above as motor fuel base and/or domestic fuel oil
base; they generally comprise long paraffinic chains greater than or equal to 16

30 carbon atoms.

The liquid hydrocarbon compositions according to the invention comprise a

major proportion of liquid hydrocarbons, preferably of middle distillate type, with a
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sulphur content preferably lower than 5,000 ppm, preferably lower than 500 ppm,
and more preferably lower than 50 ppm, and a minor proportion comprising at least
one copolymer according to the invention.

Preferably, in the distillates according to the invention, the major proportion is
constituted by the distillates with a boiling point comprised between 150 and 450°C,
initial crystallization temperature ICT greater than or equal to -20°C, preferably
greater than or equal to -15°C, preferably comprised between -15 °C and +10 °C, and
comprises distillates from direct distillation, distillates from vacuum distillation,
hydrotreated distillates, distillates originating from catalytic cracking and/or
hydrocracking of vacuum distillates, distillates resulting from ARDS (atmospheric
residue desulphuration) type conversion and/or visbreaking processes, distillates
originating from the upgrading of Fischer Tropsch cuts, distillates resulting from the
BTL (biomass to liquid) conversion of vegetable and/or animal biomass, taken alone
or in combination, and esters of vegetable and animal oils or their mixtures.

According to a preferred embodiment of the invention, the distillates according
to the invention have a C9 to C40 n-paraffin content comprised between 1 and 40%
by mass.

According to another subject, the invention relates to a Diesel fuel comprising
from 0 to 500 ppm of sulphur and comprising at least one distillate according to the
invention.

According to another subject, the invention relates to a heating fuel oil
comprising from 0 to 5,000 ppm of sulphur and comprising at least one distillate
according to the invention. According to another subject, the invention relates to a
heavy fuel oil comprising at least one distillate according to the invention.

According to a preferred embodiment of the invention, the hydrocarbon
compositions contain from 10 to 5,000 ppm by weight, preferably from 10 to
1,000 ppm of at least one copolymer according to the invention.

Apart from the bifunctional additive or additives according to the invention, the
hydrocarbon compositions can also contain one or more others which are different,
chosen from the detergents, anti-corrosion agents, dispersants, demulsifiers, anti-
foam agents, biocides, reodorants, procetane additives, friction modifiers,

combustion-promoting agents (catalytic combustion and soot promoters), agents

- 14
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improving the cloud point, pour point, cold filter plugging point, anti-sedimentation
agents, anti-wear agents and/or conductivity modifying agents, or even one or more
other additives which improve the pour point, the cold filter plugging point, and the
lubricity.
5 Among these additives, there can be mentioned particularly:

a) procetane additives, in particular (but not limitatively) chosen from alkyl
nitrates, preferably 2-ethyl hexyl nitrate, aroyl peroxides, preferably benzyl peroxide,
and alkyl peroxides, preferably ter-butyl peroxide;

b) anti-foam additives, in particular (but not limitatively) chosen from

10 polysiloxanes, oxyalkylated polysiloxanes, and amides of fatty acids originating from
vegetable or animal oils. Examples of such additives are given in EP 861 882, EP
663 000, EP 736 590;

¢) detergent and/or anti-corrosion additives, in particular (but not limitatively)

chosen from the group constituted by amines, succinimides, alkenylsuccinimides,
15 polyalkylamines, polyalkyl polyamines and polyetheramines. Examples of such
additives are given in EP 938 535;

d) lubricity additive or anti-wear agent, in particular (but not limitatively)
chosen from the group constituted by fatty acids and their ester or amide derivatives,
in particular glycerol monooleate, and derivatives of mono- and polycyclic carboxylic

20 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 2 772 784;

e) cloud point additives, in particular (but not limitatively) chosen from the
group constituted by terpolymers of long chain olefin/(meth)acrylic ester /maleimide,
and polymers of fumaric/maleic acid esters. Examples of such additives are given in

25 EP 71 513, EP 100 248, FR 2 528 051, FR 2 528 051, FR 2 528 423, EP1 12 195, EP
1727 58, EP 271 385, EP 291 367;

f) anti-sedimentation or dispersant additives, in particular (but not limitatively)
chosen from the group constituted by copolymers of (meth)acrylic acid/alkyl
(meth)acrylate amidified by a polyamine, polyamine alkenylsuccinimides, derivatives

30 of phthalic acid and a double chain fatty amine; 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, US2005/0223631; US 5 998 530; WO 93/14178.
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g) multifunctional cold operability additives chosen from the group constituted
by the polymers based on olefin and alkenyl nitrate as described in EP 573 490.

h) resistance to cold additives such as copolymers of alpha olefin and vinyl
ester(s) such as EVA, EVP, copolymers of ethylene, vinyl acetate and branched vinyl

5 ester such as vinyl neodecanoates (VEOVA) described in particular in
US 2004/0226216;

i) lubricants such as fatty acids, TOFAs, their derivatives such as esters, in
particular.

These other additives are in general added in a quantity ranging from 10 to

10 1,000 ppm (each).

The bifunctional additives according to the invention can be added to the
hydrocarbon compositions within the refinery, and/or be incorporated downstream of
the refinery, optionally in a mixture with other additives, in the form of a package of
additives.

15 Example of the preparation of the grafted polymers:

Starting with the same copolymer of ethylene and vinyl acetate EVA containing
28% by weight of vinyl acetate (denoted EVA 28), i.e. 11.2% in moles, of average
numerical molar weight = 5,000 g.mol'1 measured by polystyrene standard GPC, 4
types of different grafts (units D) denoted D1 to D4 were grafied, according to the

20 preparation process according to the invention.

D1 is a TOFA (mixture of acids derived from tall oil, containing from 2 to 3%
by weight of resin acids and a mixture of C8 to C24, but mostly C18, fatty acids; its
concentration of saturated and/or unsaturated C14 - C18 fatty acids can vary from 80
to 90%). The copolymer grafted with D1 can also comprise resin acid ester functions

25 formed from the resin acids present in the mixture of acids derived from tall oil.
D2 to D4 are mixtures of saturated and unsaturated C14 to C18 fatty acids the

molar composition of which in fatty acids is shown in detail in Table 1 below.
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Table 1:
Grafted acid Cis Cis Cig Cis. Ciga Cig3
D1 - 0.6 1.4 30.8 41.1 10.7
D2 > 86 <14
D3 1.8 16.6 11.6 24.6 39.3 6.1
D4 1 45 5 38 11 -

The characteristics of the grafted copolymers (% in moles of units A to D are

compiled in Table 2.

Table 2:

Po |Starting [Type of|%inmoles |% inmoles |% inmoles |% inmoles |% by
ly |[polymer |[graft of units A | of units B ofunits C  |ofunits D | weight
m (nl) (m-x) x1) (x2) of units D
er

1 EVA28 none 88.8 (130) 11.2(16) 0(0) 0(0) 0

2 EVA28 D1 88.8 (130) 19.07 (13) 0 2.13(3) 15

3 EVA28 Dl 88.8 (130) |7.95(11) 00 3.25(5) 217

4 EVA28 Dl 88.8 (130) }6.68 (10) 0(0) 4.52 (6) 28

5 EVA28 D1 88.8 (130) |5.15(7) 0(0) 6.05 (9) 35

7 EVA28 D2 88.8 (130) |7.05 (10) 00 4.15 (6) 26

8 EVA28 D3 88.8 (130) |7.05(10) 0(0) 4.15 (6) 26

9 EVA28 D4 88.8 (130) [4.18(6) 0 7.02 (10) 38.5

The cold filter plugging points of 5 GOM middle distillates denoted

[P (19984

a” to e

of EN 590 engine gas oil type, the characteristics of which are compiled in Table 3

below, with one of the copolymers 1 to 9 added at concentrations comprised between

35 and 700 ppm by weight, were measured.
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Table 3 - Characteristics of the gas oils tested
GOM a GOM b GOM ¢ GOM d GOM ¢
Distillation ASTM D86
T90-T20 112.7 100.5 112 110
MP-T90 18.6 17 23 18
T95 (°C) 353.9 350 356 352
Cloud point (°C) NF EN 23015 -4 -9 -7 -7 -6
CFPP (°C)EN 116 -5 -9 -6 -7 7
Pour point (°C) NF T 60105 -12 -15 -9 -9 -12
Paraffins (% by mass) Chromatography 19.27 16.1 15.64 18.73
ICT (°C) IP 389 -6 -12.6 -9.5 -12
Sulphur content (ppm) EN ISO 20846 39.8 9.2 48 35 9

The FBT (filter blocking tendency) was also measured according to the
standard IP387 of a solution containing 420 ppm of copolymer 1 to 9 (solution
prepared from a stock solution with 4% by mass of copolymer) as well as the
lubricity measured under HFRR test conditions (High Frequency Reciprocating Rig
EN ISO 12156-1 or as described in the article SAE 932692 by J.W. Hadley of the
University of Liverpool) with a copolymer concentration of 210 ppm and/or 420 ppm
respectively. The test involves jointly subjecting a steel sphere in contact with a
stationary metal plate to a pressure corresponding to a weight of 200g and an
alternating movement of 1 mm at a frequency of 50 Hz. The lubricity is expressed by
the average value of the diameters of the wear scar of the sphere on the plate. A small
diameter (generally less than 400 pm) reflects good lubricity; and conversely, a large
wear diameter (greater than 400 um) reflects a lubricity which is all the more
insufficient, the greater the diameter.

The results are compiled in Table 4 below.
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The lubricities (HFRR W5 1.4) of the GOMm ddle distillate denoted "a" with
vari abl es quantities ranging fromO to 84 ppm of DI al one, of copolyner 2,
4 or 5 alone or of a m xture of copolyrrer 4 or 5 and D1 added to it are
conpared. The results are given in Table '8 bel ow. 5TABLE 5 Copol yner No. -

245 -

Table 4:
Poly | Dis|CFPP |CFPP |CFPP [CFPP  |CFPP {CFPP  |FBT HFRR  |HFRR
mer [till | (35 (70 (140 (210 (350 (700 at 420|AT=14 [AT=14
ate [ppm) |ppm) |ppm) ppm) ppm) ppm) ppm (pm) (um)
(°C) (°C) (°C) (°C) (°C) (°0) at 210 at 420
ppm ppm
1 |a -8 -13 -15 4.4 556
2 fa 9 -16 -15 1.69 415
3 |a 1.06
4 |a -13 -15 -14 1.01 407
5 |a -13 -16 -15 1.07 531 513
7 J|a -12 -14 -14
8 |a 9 -10 -13
9 J|a -8 -15 -12 1.04
1 |b -10 -12 -13
3 |b -11 -13 -13
4 b -12 -13 20
5 |[b -12 -13 24
e -10 -12 -15
3 e -15 -16
4 ¢ -15 -18 -17
E -16 -19 -18
1 |d -15 -17
5 |d -18 21
1 [e [-13 -17 -19 549
3 (e |-14 -19 562
4 Je |[-15 -18 395
s le [-15 20 20 570




2 - 4 - Dlal onei ntroducedinto GOMa (ppm by nmass) 0 0 0 O 34 34 60 60 84
copolynmer i in GOMa (ppmby mass) 0 210 210 210 0 210 0 210 O HFRR W5 1.4
(iim 497 415 407 513 455 465 366 409 349 The lubricities (W 1.4)
of the GOM m ddle distillate denoted "e", which is nore "severe" than GOM
denoted "a ", with variable quantities rdﬂglng fromO to 200 ppm of D1
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concentration of O. O'g'%rf%‘tﬁari%"ﬁﬁl hTarb@ég’g ‘to DI. The results are conpiled

in Table 6 bel ow. Tabhpr65 Copol yner No.

Copolymer No. - 2 4 5 - 2 - 4 -
D1 alone introduced into |0 0 0 0 34 34 60 60 84
GOM a

(ppm by mass)
copolymer i in 0 210 (210 210 {0 210 {0 210 |0

GOM a

(ppm by mass)
HFRR WS 1.4 497 1415 407 513 |455 [465 366 [409 [349

(um)

The lubricities (WS 1.4) of the GOM middle distillate denoted “¢”, which is

more “severe” than GOM denoted “a ”, with variable quantities ranging from 0 to

200 ppm of D1 alone, or of one of the copolymers 2 to 5 alone or of a mixture of a

copolymer 2 to 5 and D1 added to it are compared. In order to avoid any change in

10 the samples during storage and preparation operations, the grafted polymer solutions

are stabilized with an antioxidant, butylated hydroxytoluene or 2,6-di-tert-butyl-4-
methylphenol (BHT) at a concentration of 0.05% to 0.1% with respect to DI1.

The results are compiled in Table 6 below.

Table 6:
Copolymer No. - 2 3 - 4 5 5 -
Total quantity of free D1 0 63 90 100 118 150 150 1200
inGOM e
(ppm by mass)
D1 alone introduced into No No No Yes No No Yes |Yes
GOM e
Copolymer i in No Yes Yes No Yes Yes |Yes |No
GOMe
HFRR WS 1.4 658 549 562 505 395 465 |570 {392
(um)

15
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549 562 505 395 465 570
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Table 7:
D1 (ppm) Total additives WwS1.4
(ppm by (um)
mass )
GOMe + Dl 0 0 658
(comparative)
100 100 505
150 150 423
200 200 392
250 250 368
GOM e + copolymer 4 + D1 0 0 658
115 330 424
135 350 401
160 375 301
185 400 312
248 450 306
285 500 327
GOM e + copolymer 4 0 0 658
85 300 577
118 420 395
150 532 297
185 656 266




392 20 Table 7: D1 (ppm Total additives (ppmby mass ) W5 1.4 (lim
GOVe+Dl (conmparative) 0 O 658 100 100 505 150 150 423 200 200 392 250
250 368 GUM e + copolynmer 4 + D1 0 0 658 115 330 424 135 350 401 160 375
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CLAIMS

1. Use as bifunctional lubricity and resistance to cold additive for liquid
hydrocarbon compositions of at least one copolymer comprising:

5 a) units derived from ethylene of formula A - (CH,-CHy),— and/or propylene
of formula A> — ((CH3)CH-CH,)y, with nl + n2 = n ranging from 98 to 643,
preferably ranging from 124 to 515; nl being advantageously equal to n;

b) units derived from vinyl esters of formula B: - (CH,-CHOOCR (). in
which R; represents a C;-Cs linear or branched alkyl group preferably methyl,

10 propyl, and/or a Cs to Cys branched alky! group, in which the branching is situated at
any point of the alkyl radical, preferably in position 2 or 3 of the alkyl chain;
preferably vinyl esters are chosen from C5-C15-comonomers, preferably chosen from
the pivalate, isopentanoate, isohexanoate, isononanoate, isodecanoate and/or
isotridecanoate, and advantageously 2-ethyl hexanoate, neoalkanoates, in particular

15 neononanoate, neodecanoate and/or neoundecanoate; with m ranging from 2 to 105,
preferably ranging from 16 to 71 and x ranging from 0.2 to 105, preferably ranging
from 1.6 to 71;

¢) units of formula C: - (CH,-CHOH);— in which x1 ranges from 0 to 0.30x,
preferably x1 = 0;

20 d) units of formula D: - (CH2-CHOOCR)y>— in which x2 ranges from 0.70x
to x, preferably x2 = x, and R, represents a Cg-Cy4, linear or branched, alkyl or
alkenyl group, preferably C14-Cy or also Ci4to Cyg

with x =x; +X»
2. Use according to claim 1, in which the percentage in moles of units A

25 and/or A’ in the copolymer ranges from 79 to 99% in moles, preferably 86.7 to
90.7% in moles; the percentage in moles of units B in the polymer ranges from 0 to
19% in moles, preferably 4.6 to 12% in moles; the % in moles of units C in the
polymer is close to 0 to 6.3% in moles and advantageously equal to 0% in moles; the
percentage in moles of units D in the polymer is from 0.1 to 21% in moles, preferably

30 from 0.1 to 10% in moles, more preferably 0.93 to 8.6% in moles.

3. Use according to one of claims 1 or 2 in which said at least one

copolymer is in the form of a concentrated solution in a hydrocarbon distillate,
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hydrocarbon cut originating from the group constituted by the distillates with a
boiling point comprised between 150 and 450°C, an initial crystallization
temperature ICT greater than or equal to -20°C, preferably greater than or equal to
-15°C, preferably comprised between -15°C and +10°C, comprising distillates from
15 direct distillation, distillates from vacuum distillation, hydrotreated distillates,
distillates originating from catalytic cracking and/or hydrocracking of vacuum
distillates, distillates resulting from atmospheric residue desulphuration (ARDS) type
conversion and/or visbreaking processes, distillates originating from the upgrading of
Fischer Tropsch cuts, distillates resulting from the biomass to liquid (BTL)
20 conversion of vegetable and/or animal biomass, taken alone or in combination, and
esters of vegetable and animal oils or their mixtures.
6. Use according to claim 5 in which the distillate comprises a C9 to C40
n-paraffin content comprised between 1 and 40% by mass.
7. Use according to one of claims 1 to 6 of said copolymer, as a distillate
25 additive for Diesel fuel comprising from 0 to 500 ppm of sulphur.
8. Use according to one of claims 1 to 5 of said copolymer as a distillate
additive for heating fuel oil comprising from 0 to 5000 ppm of sulphur.
9. Use according to one of claims 1 to 5 of said copolymer as a distillate
additive for heavy fuel oil.

30
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distillates fr onpm&va@nﬂﬁﬁéh vlln}alt icomondmedy, opre@ebbd cbidss i fr<I>rat ds, pokbtei | | at es
originating fro ng I ac vacu
distillates, dis Sg‘%ab %atsté (rfsé)g(% (lﬁlrtleg ?%%é(ggeﬁo%g%eﬁa% aiﬁd/% Otrldecfanoale ﬁur ation
(ARDS) type convaivsitageoesthd/Dethyli bdxasaikd, ngeoplkm@eissem pdrtsulaﬂ |nable>$lanoate
originating fro r of Fischer di sti.ll ate
resulting from tﬁeog%ﬁa%ér%%ss d{orgqeounde%n?aéerL‘yIlb C(r)arﬁ1 tin ;gm(r)ﬂn 29 {?Igggfegeﬁsb@' and/ or
ani mal bi oné8s, tagienfralhdhieo Or andx aagibg fraiihto 1@RChretBly sangfng\f@get.ald e and

animal oils or their mxtures. 6. Use according to claim5 in which
the distillate conprises a CO to C40 n-paraffin content conprised between 1
and 40% by nass. ¢) units of@marReDr ¢CHGCHOHYREinokhic Al fBged fioM Gro@30sai d

copolynmer, as a dIP %J ?te 25additive for Diesel fuel conprising fromO to
500 ppm of sul phRIFEra>y %, Use according to one of clainms 1 to 5 of said
copol ynmer as a disti |db ahie (ﬂdﬁhﬁllav[& f@H, s OORL) § Ul watl xTRARS if%n@76x om 0
to 5000 ppm.of sulp Use according to one of clains 1 to 5 of
sai d copol yfer a8 Xapfafegftbm 1ot & 3&6&25‘?%3‘%? Chgmtufa&‘éwr Yiyaturagesi, linepsor
Abstract quchav@mfug%prﬁb@;asﬁjdlpcgofbeaﬁymm@@qgs and the use of

copol ymers based on ethyl ene and/or of propyl ene and of vinyl ester(s)
nodi fi ed by grafting, ef f S¥ith Y&Xf b2 5 i nproving both the resistance to
cold and the lubricity of liquid hydrocarbons in particular the mddle
distillates originating fromthe distillation of petroleumand crude oils,
in particular those with a | ow sul phur content and relates to a copol yner
conpri si ng: a) units derived fromethylene of fornmula A -

(CH2- CH2) ni - and/or 10propyl ene of fornmula A' - ((CH3)CH Cf12)2 with nl1 +
n2 = n ranging from98 to 643, preferably ranging from 124 to 515; nl being
advant ageously equal to n; b) units of formula B: - (CH2-CHOOCRI ) m -
in which RL represents a Cl1-Cl15 linear or branched al kyl group, preferably
met hyl, propyl, and/or a C5 to Cl15 branched al kyl group, in which the
branching is situated at any point of the alkyl 15 radical, preferably in
position 2 or 3 of the alkyl chain; preferably chosen fromthe preferred
C5- C15 vinyl conononers, preferably chosen fromthe pivalate,

i sopent anoat e, i sohexanoate, isononanoate, isodecanoate and/or

i sotridecanoate, and advant ageously 2-ethyl hexanoate, neoal kanoates, in
particul ar neononanoat e, neodecanoate and/or neoundecanoate; w th mrangi ng
from2 to 105, preferably 20ranging from 16 to 71 and x ranging fromO0.2 to
105, preferably ranging from1l.6 to 71; c) units of formula C -
(CH2-CHOH) " 1- in which xI ranges fromO to 0.30x, preferably xI = 0;

d) unlts of fornula D - (CH2 CHOOCRZ) (2 in mhlch x2 ranges fron10 70x
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