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 "




5drawbacks of these esters is their low lubricity at a concentration of

| ess than 0.5% by weight in notor fuels. In order to inprove the

| ubricity of the gas oils, WO 95/33805 recommends the introduction of a
resistance to cold additive constituted Qy nitrogen-containing additives
conprising one or nore N-R13 groups in ich R13 conprises 12 to 24
10carbon atons, is linear, slightly branched or alicyclic and aromatic, the
ni trogen group bei nglhabl€S 837H&27 daskréds byni@B: distil@GRofadidilluidorf @it komprised
carboxyl ates of U e i t he use of
Cal 1 onl “atd (ol MREAT? an MOt Sonaping Rty S8 pARGe BYSELe BT nLGeSF
anti-wear additi Heopoﬁlﬁlegﬂ!ﬁet@ﬂdhedempmﬂlmEOrﬁﬂ]O to 30% bY veightad dirlyl aettef udits

i nprovi ng the Iu ant erti es of el s W.th | ow, sul phur
content, constitl %Li/ara‘?’e‘¥}§ ‘E’%prd?‘?g SRNER ardd? 4%@3‘3#&?@@, to@\ffz/"-s&4
monocar boxyl i5C a{)vblghtaifladadﬂydd)b@@(&ylbl@ I’and/&i’ldurﬁ.ltpohﬁ&ﬂfac@rz\% Wit ¥ By Lbil& mass

hydr ocar bon conp und hosen roup..con tuted by resin acids,
their derivative® Sfméndty W%é\ é(% t]érggo"if%e poteq th“etQ‘)’se Pplyagylates ’

anti-friction adgigrévease GlafabiRy WHPehaiufe detedibingd Ry ekiRgas BevEndald henpresence
of other additi ves, ;iJCh 20 as detergents, pro-cetane additives

denul sifiers, antfih ing hepqHs W‘Véeé“pe?&tﬂ? f‘fit"xf@é“eﬁ)\mﬁlﬁsﬁa?ﬂﬂwgwl@él st ance

to cold, odour nodi fHoR E1  trafdpart Bk §R JKIe\Wis &Rl henly HiSitiaRD b Q! ihY 8Sthors of VWO
94/ 00536 describes conpositions inproving the |ow tenperature properties of

fuel oils cofpri%fRgesd) 8<EPoy WRiF souffonkdiiithethe problenypf the improvemesaefir at ed
esters and/ or pouriRg M patiehBSa e lgw%nweﬁa'ﬁﬁ&tat %ﬁleﬁéE@ﬁr@d&@thth(ﬂﬁhfy% _
unsaturated ester or an acrylate] in which the |ongest ester alkyl chains
are C6 to Cl13 alRy|piRgailhsrder to lﬂﬁm@l%%@fqﬂé@e& iith dydieeArbqnf gerapdsiiang

addi tives whi ch doRfMEatdHnsCOlh oS W%%h@&f@ﬂ&h ﬂau@yb%nﬁlg 91fn gileatafthéme' .
These additives contain two different 30conpounds

oi | - sol ubl e anphisH ridca gdiapio aeintgrentdB)ha 3904 thyf maentféfr m@pqsm addfto deeby | ene -

C2-CA vinyl 1gst e c m&q{ l, o]
contains a tertl é)FnyO%iion %ﬂm ri %%){Hf)gg%}gﬁﬂ é§§%§ee0f|(c>ar o@méegf%m ‘[&E"C
anphi phi |'i ¢ conpstendf carboxylic acigsSwhh 254, 56&pbodewams Wils ap ekplmlwrmbﬁl ©f30
et hyl ene - vinyl, I i i nprove
the flow properti g)g)ﬁ%@h%?%‘r%? érlosgcgltaﬂﬁ%\%bg?@%‘%ﬁﬁ%émq’%g f,/6\\66r(1)gzde&8 exi sts
to i nprove not owiha tdpelynes pE¢tayioe and vool abetafel dotrmriabg fibinyl toet@ppretetabiye and
Do ot o 50y %y LU Lt LS TP 1) Sl BT i
SUWMMARY COF THE ITIWWdr@illolﬁﬂmolpﬁlﬁs esudr polywentol tbdﬂconalyb]eesﬁ ctioflent hagd pihels ent
application, rel at es tr%\%ﬁro%cblly @ whi ch can advant ageously be used as
bi f unctional addf{fved ﬂ% e both the resistance to cold and the
lubricity of the |ifuérdernotcontroll telsszel of tupaedifih bigytaldipeesénd @OKkRIY @fte@deast
Thus the first of . the invention relates to the use of th
copol yners as 1%{!}8‘ ‘gfl/lggls?‘@:q’esr?ﬁi”&? a#’ﬁ‘BPg B(ﬁgtecgmpmeé?)g%m VOO(F agy} %Stolqjl ate
type for diesel USJ&I153 012 hroposekONRITgl 16 theteImi@dib YistilPb&d from 10 pé) he iRugnt i on

r

t herefore rg at es ‘tJhe use s a bi functl onal lubricity esi stance to
col d additi<e fofighfg ?a“’ﬁg‘/aro & &P Bere o5 an PleBris e %ftacwé%lglt mgiiErdspol ymer

conpri sing: 20 ualutcsmpl%ﬁﬂgvaaqlmamnamwﬁa% @afrb&pe&m dhdAvith alrdneufarihhss1-
and/ or propyl ene of fornula with nl + n2 = n ranging

from98 to 643, PYresigitaprying érﬁ@i hégq ) rﬁoﬁﬁgp t%‘“‘s I‘B ethyfeng eqnd gviad vasatetggeousl y
equal to n;  unichsol@R: WBGn aV&E@R\HuHﬁéhca‘P %%Eﬁamec%lﬁrlmr @aB4,000. The molar

(CH2- CHOOCRI)n}x- 25 in represents a C15 |'inear or branched

al kyl group, pr é%t@r%sleﬁnlﬁ@fwomos%@yq to cappdyngsy opetltgenendyBylcetaie vedesal ky|
group, in vy chgbhe Pranwhing is situated at any point of the al kyl

radi cal, preferably in position 2 or 3 of the al kyl chain; preferably vinyl
esters are chosen fhoﬁﬁﬂﬁet@dhbﬁ@ﬁﬁm@=@nﬁhbpﬁﬁmﬁmﬁthOme@ﬁmﬁodemsln
preferably Chosﬁg}tl&ﬁé}%é B%serl) 'ﬁgﬁg %Lﬁtlod ﬁ@gea% %%}tfﬁels o? ?lﬁ?)éﬁsnpo?tdgmest

i sononanoat e, isodecanoate and/or 1sotridecanoate, and advantageousﬁy

2- et hyl hexanoate, neoal kanoates, in particular the neononanoate,
neodecanoat e and/or 6 neoundecanoate; with mranging from2 to 105,
preferably ranging from16 to 71 and x ranging fromO0.2 to 105, preferably
ranging from1l.6 to 71; wunits of formula C - (CH2-CHOH)x1 - in which xl
ranges fromO to 50.30x, preferably xI =0; wunits of fornmula D -

(CH2- CHOOCR2), (2- in which x2 ranges fromO0.70x to x, preferably x2 = x,
and R2 represents a C8-C24 saturated or unsaturated, |inear or branched,

al kyl or al kenyl group, preferably Cl4-C20 or also Cl4 to Cl18 10with x = xi
+ X2 Preferably, the percentage in noles of units A and/or A in the
copolyner ‘ranges fron179 to 9996|n nol es, preferably 86 7 to 90. 796|n

e Y e n: o r v



According to a preferred enbodi nent, the hydrocarbon liquid conposition is
a hydrocarbon distillate containing fromO to 5,000 ppm of sul phur, and
contains 10 to 5,000 ppm of said at | east one copolynmer, optionally in a

m xture with other 25 additives such as.,detergents, dispersants,

denul sifiers, anti-foam agents, biocides,” reodorants, cetane inprovers,
anti-corrosion agents, friction nodifiers, lubricity, conbustion, cloud

poi nt, pour poi nepplipgsicoy €PEQ) ansti havedibrisatiat plohticagientis amtsbcttixmndﬂpurhpsi,ty

i mprovers, resist I d tive Mbricant Accord a
preferred enbodi ni%@ﬁgn %’ﬁm?n "tdfal a:la{t [elo‘f:l%%‘rﬁr |Ssvev§tﬁ nn%ethe?e bn ua%f) didcar bon
cut originating €, fdrexguduip aodmshaltcuhbatity ertgine. Wuththelvhsittestsamttrdft aad

boi li ng point conprise 45 an, i niti al.ljzation
tenperature | CT Bre: tra‘?“cfh”é\ng?m %fual“??%s p‘gg&“g’% ?‘efgﬁ‘f’? %‘efﬂ' & fetzirli%tn or
equal to 7 5- 15ﬁpp¢$éetf1(ﬂd5raﬁlbly oedmbrdxlserdthbeetswlﬁetn ceﬂr&fr: vatich i rﬂt&@ anﬁ@rm%i si ng
distillates from ct dll§ﬁl||a L? mvacu hlatlon
hydrotreated di sf° T“te 588 aé‘t‘?rV SetEe ?ﬂ@‘@f at aH Orfzre m*eaff’a Er8eki ng
and/ or hydr ocr acRirdgkafUnibacisipeedilislited toat0gHm Mhidst mbst 8¢ Rss thasLl ﬁprrngartnﬁg)m ARDS
type conversion ﬁnd/ QI‘ Vi sbrgakl ng 5 processes, distillates originatin

fromthe upgradi gndr e apP? 'Hod‘bﬁweéﬁlﬂ’g“r camepynely are gliminatedy opgyOfs ftr“t’)m t he
BTL conversion ofubNEGe bt isbbdild. BEONBSStaid RKR B AIFHIL cMaitifly @

m xt ure, and esters of vegetable and animal oils or their m xtures.
Preferably, Phe &Pt thatEerS YN appisciablegPRepratss O epaphnemena aph it the

conpri sed bet W_eel.!S}eal(a?é'lq nﬂglﬁgtﬂj){rtm%ﬁmpslegﬁfoﬂn?ercﬁm YstedsRoGRRol ymer, as a
distillate additive for Diesel fuel conprises fromO to 500 F pm of sul phur.
Preferably, said copobyieesforagecsssaiyde comppneatei@rihelvhsicating cffedof tg skl oi |
conprises from Ogh@imhOQhpBR (BP tRULRDPssible polluting, and 1@‘9539?5@:' 19-poRutfhg,
preferred enbodi nent, sai c‘i) copol ynmer is intended as distillate 15add| tive
for heavy fuel ofompounds butheing @ bdrieitypuffisissetoiligitthe @ikévf‘d%ﬂra process for the
preparation;of thesg, puel, xgahaértﬁlsﬁ) 6éJl Bk t,&rt bt mttrvephnt%e vy the
vinyl ester units which have been hydrol'yze eviously elther 1h part or
intotal. The tmrtbm)S‘phrF b@sem@ffllytam@ vpraesditives, mme'nlt lndhe fidfl af britaotst ¢fehenovel
copol yners of I r tioned
above which are ch %’Q%gw ?fan(gl y%%%gl t‘.ﬁﬁgr 5121 i %E]té% g;ﬁé/ a({l
derived fromf atctlgthalcladlére)esuenaqdalmtg@minaaﬂlplﬁanuc ntoheqarbousle: dcil tnmasrdeicubéd bas es
as bifuncti onal t re.i n rich
in paraffins, %?‘eﬁtg \’J%ﬁzastmg 8% it ng%a%eg%ﬁt%%’avé a Af%(\% 1?81 @%%’?%é@er The
addi ti on of 28 he an@plnilegy mceths gas:cldsr Mongoft thest hdditiis hrawes eurfﬁcmmvlelntcltgrbut hier ef or e
applies not only to.t es o L nat i m.t he.

i
distillation of fY ?I(V)ec &) ﬁ%“csfttt g?lhsafv[”ﬁg S nﬁp g‘r‘ttedl ol fipgngi tlﬁorgovﬁérﬂgf hi gh
paraffin cont entadhmt/esabstemmg dirhe abiyd nive thodeanstadinggtinatadciig chironbd ed heavi est

cuts of refinin ergtions.i.e.. crackin dr ocracki n tic
cracki ng pr ocesg‘e‘)gg)’r H SW’B@]‘“@@(%}? IHE B E&C«?ggeefgglc?f‘ ‘T'é‘&o‘ttﬁcgwé@?haﬁgltrtcﬁ fon

dihsti | | at es ori giilnag itHéch;efn(anl Edﬁﬁloﬁodfvtﬂéssleﬁfdls Joafs @@Ssn@ﬁd{l?f ax@@ﬁheﬁtﬂ@? as
those origipatin m the Fischer Tropsch process, t al so those

resul ting Fom thelplecls: Heril gnd VEge BRI dRomCamRathl Bitb s EleTE s as in
8 particul ar NexBhuyasd. the distill at es cont aining esters of vegetable

and/or animal oils, taken al one or xture. The present invention
relates to copolyneP?mﬁéﬁ%ﬁ§%¥Wér“”m“wm“thea*‘ﬁﬁWt@eﬂéﬁ¢Ueﬁ(*F%ﬁﬁéPﬁylene
of formula A - (fda3- Qﬂ%olﬂcart%@ﬁécoicrcpés%&yz{n@%lyﬁﬁfroﬂcy%éﬁlﬁl@)h&s i motor fuels
((CH3)CHCH2)n2 with n1 n2 = nranging from98 to 643, preferably ranging
from124 to 515COWT“B&PH@“&EV&WF&@@B%ﬁFV equal to n; b) units of
formula B: 30 (CH2- CHOOERb )y m_?%corhtﬂeﬁ/(‘f@&&hnﬁ;duﬁt%rcﬁ$ﬁmlﬁuﬁo (rhoindol ARG OF
branched al kyl roup referably nethyl, ethyl, and/or a Cg to C15 branched
al kyl group, in \nﬂﬁ arpreango Brﬁmréﬁterfgmraéloept sk egthamegph yurfpeesnip comtagt yatha| ky|
radical, 10 preferablynb@ pPosition 2 or 3 of the al kyl chain; anmong the
preferred C5- C15 vinyl conononers, there can be nentioned the pivalate,

i sopent anoat e, isohexanoat e, isononanoate i sodecanoat e and/ or

i sotridecanoate, and advant ageously 2-ethyl hexanoate, neoal kanoates, in
particul ar the neononanoate, neodecanoate and/ or neoundecanoate; with m
ranging from2 to 105, preferably ranging from16 to 71 and 15x rangi ng
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
xl =0; d) units of formula D. - (CH2- CHOOCR2), (2- in which x2
ranges fromO0.70x to x, preferably x2 = x, and R2 represents a C8-C24
saturated or unsaturated, l|linear or 20branched al kyl group and preferably
C14 C20 or also C14 to C18 mnth X = xl + x2 Advantageously, the percentage

-, o o " ——~ 4 ~\N 7



5ester(s) conprising: a) units derived fromethylene of formula A -
(CH2-CH2) 1- and/or propylene of formula A - ((CH3) CHCH2)n2 with nl + n2 =
n and b) units of formula B: - (CH2-CHOCORI)rn- in which R1L is chosen
fromthe Cl-Cl15 linear or branched al kyl 497 oups, alone or in a mxture, and
preferably 10conprises the nethyl group and/or the ethyl group and/or a C5
to Cl15 branched al kyl groups, as defined previously; n and m being as

defi ned previously; 2)odthedrateybpsn issthe nirodyctiar ofl vegeablgail ¢siead qr tiaf vepdiablal ky

esters present ip,units,B .then 15 terification reaction, . at.least
partial, and pref 1&5&5% S go{ngq t,%esc?fm ?E%{ghssmele [Ohlilnﬁfoc‘)/f:f/hzegdu‘g?cfct & E”f/lrﬁ?tl'krgggq one
fatty acid of foquilities. RESODiudRbe beé¢rnderaved tteh irapesbedh rflav,i soys bynflawel/ s oat

| east one fatty aci erivative such id rj.de,. aci.d halij de,
preferably acid cﬁlogl?i &Self'?fe(\é%es?azﬂtsf ?Izﬁ?ggbcﬁ%%gig%g SB%efOé‘Fé’Slﬂﬁf gf84t er
than 50% adgant agebdskd of thgseadtes istiliead108 QHricing apadcenteatib@st lyssagivambaggeous! y
equal to 20100% . . . Anotpe[S process for the preparation of copolyners
consi sts in carrYF&Y BHEPL W Sansest erification of a copol yner as defined in
1) with an al cohol ah oidyp® iRRGHRGEubACity SMEESE 6114, WO at/B3805 REQRBRASI the T OF
exanpl e described in W 94/ 00536. 25The starting copol yners used in stage
1) are random coBBPSHTESS OF Gnfseistangqgio cold addyjivg, gpastitudrdy PY, diroBFHEANEYHYE ene of
formula A - (CH2addtR}s condMin@lonk P MRS MRV, @RpOin AW, Acdhprises 12 to 24
((CH3)CHCH2)n2 with nl + n2 = n b) units of formula B: -

( CHe- CHOCCRIlg’, , - caronigiomsnis Rear. s lightly bearclie Gpplicyclicrsd pemati themitpestherhed al kyl
group, 30n and mpdaRiBE 1@6e BREH BEAORE eV, At Yorm Qb RRatE:AAMYHEB bSanfig&Or di Ng
to the invention have an average nunerical nolar wei ght M neasured by

pol ystyrene st andar #Scafa7patessHbestic, use ofiplf oikesd (onTgbAeabhrevisbeangiaa! ol 500
and 20, 000 g. mol iy acid) as an anfilfeaCQRRlYMEr obtai ned at the end of stage 2) is
obtai ned by a stage of partial Sor total hydrolysis of the ester groups of
the starting copol yiEr 9694t Hescwbes anticktietionp pdsifjiice nfer dmdroyingythe elybrigafiss)
descri bed abgve. rties loR Genesal wi h&'wgn@kwﬁt at & GaRg P from 10
to 100% of the hp;fo reolle;slsoab! e gﬁl(ut es (units B _. 'I'_ﬁeéﬁ’yql(%cs) ?gflsb?'c%ﬁ%ggg%ﬁ rect
or obtained by tsparatdgr ensafuratel CohCRhmanocabbxyliorlifaté bydnedibomapd gflestabl y by
basi ¢ met hanol ysj s; . ver sj f vi vl r,groups to
bast o et hanol sispoh3ie GOS0 sHlnch B LA RSl 3 g
sol ution introducdd th¢indérheticagenioé cebanbest estdr hghtiirdes).i These fwisfirictiomedi um) .
Thus, by varyi ng he. hydrol ysi.s..ra f stage of th rocess, the nunber
of “esters gr at t gfesBhEbP KT G FucatbBOFUR) fiopls 4 LEMRR e S5
hydr ol ysi s 3@ ages 2ipteigentf,qirb-ovimct diditiats, ldeaslbifionecamnistoensibn aditivesn adflitivése vi nyl
15 al cohol groups.formed in .the previous stage.by one or nore fatty acids
(stage 3) preferabily "EERTeFHERCE d° ac(?}dd 0@% ro‘Pﬁgcgﬁesr%/’ é1’“@ralSé’x%ﬂ’?ﬁi"lne"ﬁ"'iﬂ’gf?[‘F\%O“oxaI yl
chl oride, in ordaditites. i nprove the esterification yield. Wthin the
meani ng of the pres ' ign, by fatty acid is nmeant an aliphatic
carboxylic acid der Wéngﬂ?‘ﬁ?%ﬁ] gﬁsrcr“&%nf‘ﬁ?‘?%‘&m?%,‘mﬁ?ﬂv'ﬁ?ﬁl ﬂﬁn %rte(?gﬂ%tf‘ﬁbl e
fats, oils or Zfdopsiriest fudlvels Baxhpisalg fatty acids have a saturated or
unsaturated,_linear, branched and/ OE’HCW' i ¢_carbon-cont ai ni n% chain with 4
g

to 28 carbof? atoms EhenerPPYmar obearleny fiskifyrent ppsagicdispirs apfer fatty aci ds

are chosen from thebfci dsniRAydsR@2 Aiffelent opeRheRIBNAYRL | GndddeHiQCAIP&InChai N,
alone or in a mxture, such as stearic acid, oleic acid, |linoleic acid,

pal mitic acid arfdGielin wiipkhe fongest epter alkyll chipias arg G4 Qhbdbdelritshosen from
25the fatty acids hapi nQeAo LUERSBesORBIHAMSAEl Alidibs which ihPRvVSGRAPRF the
invention would not be exceeded if the esterification stage was inplenented
using fatty aci d§oR§Eies iad Ipbrigityt &fi motor | fueljyhTodse spdditivest eantaik fyrdifigrenthe
abbrevi ati of Tcﬁ&nf)&ﬁ&hi A9islostab dh GEidlsle anhisiflic! Faffdum Sndl B) 965572l
obtained by distillation of the tall oil, ich is a by-product of the
production of pit¢feolypedfsthyjsn8o’kZ-ECheingldsishaté-GIp aeeshoxyliveynyt esipr(i-se a
maj or quantity of fatty acids as defined above as well as a m nor 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 formed fromthe resin acids present in the mxture of acids
used. At the end of stage 3) (esterification of the copolynmer originating
fromstage 52)), a grafted copolyner is obtained which is partially or
preferably totally esterified. The copol yners according to the

i nvention can be advantageously used as obtained at the end of stage 3) as
additives for liquid hydrocarbons, notor fuels and fuel oils. The

copol ymers according to the invention have good solubility in the 10

hydr ocarbons of mddle distillate type, greater than that of the copol yners

. Y



30The copol yners 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 nore than 50% by wei ght,
preferably nore than 70% by wei ght, or 2 advantageously at a
concentration greater than or equal to 80% concentrated solutions in a
sol vent, in genemdiichicantainhy trimoatbdhe dbsdant drattegienhrie plovaled bpaths emphighiéc r ed
conprise 60 to SQg&E%n%Ei ght of copol ynmer(s) according to the invention.
These copol ynmers according to the invention or preferably their
concentrated 5 sol utuBors4as2 dektitesderplipvers af ethylangarinylcacktar -US®dr @$0

bi functi onal addi tiaykes: botl'l at‘sg f'bl herabi I i};ty addi tives £ el o2 ditives
making it possi bI"&AE WP RE" &Bic8 POy e e BioRY ot THTOt )3t oW
conposi t i ons shas&shperatirésqui d hydr ocar bons and as additives which inprove
the lubricity or ant)\-%%ction addi tives fOF t hese, corrposit'lﬁlogfs based on

li quid hydrocar bons.” T5The&* S5 dPPioshdobrond; difi Fsiiarolarpidnsilicmbginer al
originate from oiehpéfuteind Go@PRIiAS bi@AGo theNuadity b the AotdrIR bAed i liQsd

di stillation of @ydr ogar bons but can al so originate fromthermal cracking,
hydr ocr acki ng ant/9srcaRgisainpeyticular lqwispingursy sueiisdee BAT Brlspr eaki ng
processes. They are quvMvar@bY TAKEVeENTSONI | at es that can be used as

di esel fuels, donestic heating fuel oils (DFO, kerosene, heavy fuel oils.
15 Wth incrl8asing ddRRIae GPverionotubiegierfdhe presepiapplication relipsdg éppolyredrs ner s
are | 0oking to i RhitoHHCRvAIeSodsy R BAUEORRnQloRRIadlil AR VRS RlpSpeii rh are
more difficult to use in these fuels as they can |ead to poorer resistance
to col d behavi outesistpnce He colsk gl the gybriciy raf 4 Hguid Hegter Bglsdinf whiehe thep|agygi ng
point and flow tgmpgiatsre. Anong these novel sources of distillates, there
can in particul ar be nmentioned: 20- the heaviest cuts originating fromthe
cracki ng and vi sbr edkinge prsbewseesf theiinvientipntielgies wohcesaof tieseonpdiméreayy
paraffins, gomprisgiies RPWHeRn s fe@?ﬁlf&@%ﬁlﬁté Qse FHOEE GisdleSi | | ates
originating fromthe conversion of gas such as thosé originating fromthe
Fi scher Tropsch {omgsteesfael oils (DFO). the synthetic distillates resulting
fromthe treatnent bi I d/or | mal pgi.n, such as
in particular NexBTcL)ﬂfhe ARG ﬂ%frefgrg%gfa? etgotlg zlgeaﬁglao@mélgt enfﬂgiu(])ogm eane abl e
or animal oils. Fhgs@enoveld aiidve fondlquidlabyisocaidpn kempss@hnalobrae last bme a

m xture with sta&%glr%elpc% roleum mddle distillates defined above as notor
fuel base and/or donestic ruef oil base; they generally conprise |Iong
paraf fini c ehai ns greater tdianietivedefjtial etitytend &f IQaarban @HAGH,), — and/dhe

| i qui d hydrocarbon conpositions according.to i tion c rise a najor
proportion of |iquid hydr 0@8‘?%%’?350% Fné‘fl%gﬁbT §z@§)¢#§§&@ Hfﬂétrﬁr?a{‘lze:t"ype,
with a 13 sul phur cont entrapgigf abmabdsytd eamerprdthiatly 5209 fpmi2preles;ahl y

| ower than 500 ppm and nore preferably | ower than 50 ppm and a m nor
proportion conprising at I@%ad&?@gﬁ%ﬁéleﬁﬂf‘é}’o%ccor ding to the invention.
Preferably, in the distid|@fi®geResabmivig tfert BErotMELB ] @Ph,-dHiSONR)),01-
proportion is 5 constituted by the distillates with a boilin oi nt

conpri sed b&tween 150 and B59ECh Ryjrgpregents ray St-&)s| fineat thrap@wé@ﬂaf @Fap| CT
greater than or equal to -;%Qfgpablgf lﬁ/’igpdp%l WEA;LES ToA BhnchRGHMy1 bRup 15C
preferably conprised between -15 C and +10 C, and conprises distillates
fromdirect distillation, idivaigh thebwachingoimsipeatadiatnany Beint ¢fgh allyl radical,
hydrotreated distillates, distill:ates.orhgi ! at j racki ng
and/or 10 hydrocracking o@ét?/%glhd%pg?lgﬁ F?dar?jgts)f la%i {‘liéblql g{?’e e%gdsbffl &Bﬂg from
ARDS (at nospheric resi due adesul gshurkas¢roniromy ghe ceomaapmicnn aaedg 0C5-C15

vi sbreaki n rocesses, distjl ol i gr.adi

Fi scher Tr g3pogch cuts, di stSC gotnlogﬁegérpggs%ﬁg@? ﬁggm%oifrrﬁ;‘?ﬁiéé g%ﬁﬂ%bilsg éngagm?](é)’

| i qui d) conversion of vegestdhblasoan dvoornaagrtarisoddshio@sed/ot iakadecaloateeandr i n
conbi nation, and esters of_ .v ahl animal oils or their mxtures. 15
According to a preferred é‘%%g}%%%%tye%gﬂﬂhheex?n%gh ?Ogn?notaﬁsé laipélfticflﬁ)éﬁ s
according to the inventi ometramenoateGRodw@aod®@ and/par af fi n content conpri sed
between 1 and 40% by mass. Accordi ng to anot her subject, the
invention relates to a Diesel fuel conmprising fromO to 500 ppm of sul phur
and conprising at |least one distillate according to the 20i nventi on.
According to another subject, the invention relates to a heating fuel oil
conprising fromO to 5,000 ppm of sul phur and conprising at |east one
distillate according to the invention. According to another subject, the
invention relates to a heavy fuel oil conprising at | east one distillate
according to the invention. 25 According to a preferred enbodi ment of the
i nvention, the hydrocarbon conpositions contain from 10 to 5,000 ppm by

______



d) lubricity additive or anti-wear agent, in particular (but not
limtatively) chosen fromthe group constituted by fatty acids and their
ester or am de derivatives, in particular glycerol nonool eate, and
derivatives of nmono- and polycyclic car b?}xyl i ¢ 20aci ds. Exanpl es of such
additives are given in the follow ng docunents: EP 680 506, EP 860 494, WO
98/ 04656, EP 915 944, FR2 hJ&nd&3noafeRwah Ay 2ingidd from 2 to 165) peelfepabdly poging
additives, in particular (hut not limtative hosen fromthe.qgrou
consti tuted by ter pol ymer s 19 {ighg! b Ao o S AR RE welpPh b atipor

/[ mal ei m de, and pol yners ofl.éftmgri c/ mal eic acid esters. Exanples of such
additives are given in 25EP 71 513, EP 100 248, FR 2 528 051, FR 2 528 051,
FR 2 528 423, EP1 12 195° Bptspfjomubd: -gHyeYiOfhg — ipphish x1 sgrpes from 0 tg)

anti - sedi nentati on or di spensantcradsly ki ¥@s, in particular (but not
limtatively) chosen fromthe group constituted b% copol érrers of
(meth)acrylic acid/al kyl ® ( HeitstofdeimplaaPe GildiHPQ@ERDy— & Bkl arraness fist yani ne
al kenyl succi ni mi des, derivgbiy gy, paferfliy P Rk, Apde@Ncacd UthlRaGhaI N
fatty am ne; al kyl phenol resins. Exanples of such additives are given in
EP 261 959, EP593 331, EP 6m4tusggl ligpr 3ppragdied, giyisr2ligad, ergip, @8ferabty,

US2005/ 0223631; US 5 998 530 -V 93/d4478, 15 g) multifunctional cold
operability additives chosen fromthe group constituted by the pol yners
based on ol dfin and al kewithxmixt tate as described in EP 573 490. h)

resi stance to cold btives .S opol 0 Nel | i nyl
ester(s) such as EV,aAﬂgflﬁ{? M %Sp%éfcelrlrtg esﬁ]olgglg%lﬁgfl%hsei,\ "‘?}‘?ﬁg% al{lzgtgea Oé)%gﬁléy
branched vi nyl Sesg@rirogutdio&8%in myles,pedicteldnf@atoc). TVEOWAs; the perceritapd in n
particular in US _2004[0Q2 16; ). lubricant uch as fatty acids,
Forhs: thei r der MOt 0 AR0JE 4 ins polmieb b KRN ToR AR, bRKINWALERE. (o
ot her additives #1% ii molgenefain nadeaed uni @ingbapitlyntey is Aosg itan@tof 6. 3mninli@o kO
101, 000 ppm,(each). The bifuncti.onal additives accor di da t
i nvention c &1 beargaa&&i‘tathO‘isﬁ’eeqﬁﬂ)g? §é’a‘? RS ﬁﬁ%rg?"?ﬁgSH%mﬁ[ef ﬂ?‘ﬁm{s ﬁ)empf%i nery,
and/ or be i ncor ppilgheds dGownGt tearm ah nioks, prefefabBrfyom 0Pttb AT inymdles, @ofd Xt ur e
with other additives, int fo of ackage of additives. 15Exanpl e of
R e e Yk rindlel

the preparation Bf Starting with the sane

copol ymer of et hyl ermeefadably Waidyak least 8hadopollpMéy i€ @Nthafdtinvg a 28R Rbatea8b@hién Of
vinyl acetate (denot Sd EVA 2_8%'1,@ i.e, 11.2%in noles, of average nunerical
mol ar wei ght = 5NE0YUgearRer dfstilatsRiFfagbly gt Heangrafrohiond mofAdimiae Bpreisht ¢ ypes
of differenbograpt@rablyninb® {Ahn FORObLIeldht bP pkerdBY nddé Aaheghy, agCcRsigitng to
t he 20preparation process according to the invention. D1 is a TOFA
(mixture of aci d%refg@ﬂy\ﬁ@(ﬂo $Q°6 Ry tvaielt 0i |, containing from2 to 3% by wei ght

of resin acids and axdbhyiEa erdEBd bRb@Rient AHE hyRSEhitdn GIAd cRibHioRE AlS; i 15
driind t&a Plefe ent 8’}_@3&:_ Crigaifﬁ cdiddsiio

concentration of saturated and/ or unsaturated atty acids can

vary from 80 to 'Dowrarbandisiisaiopirsinediont ¢ &S M0l selphuratnssorieipl? e resin
acid ester functs,@ubspﬁéf&rgmdltf re%%]c;ntgecolb@l?ﬂn&, %9{i&§11§3n§%]§mxt&r9 Wil offbXt Ur e

of acids derived fromtall oil. to D4 are mxtures of saturated and
unsat ur at ed?T14 additivasgsuchas yetgeepels disperspnss, sdemabifistss pati-amodgenthi Wipcides, fat ty
acids i s shown i@o&%ﬂﬁi lcetjaﬁk Eﬁﬂ%@ersl Jﬂﬁ-lc I\%Sionlg eIéblfI%ting:l ngd%etrseq S}?J Cl 4
Cl6 Cl8 Cl8-1 Cl8-2 G8 3 D -70.6°1.4 80sipr, feen®y tion QS
combustion, cloud point, pour point improvers, anti-sedimentation agents and
conductivity improvers, resistance to cold additives, lubricants.
According to a preferred embodiment, the distillate comprises at least one
30 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



>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 copolyners (% in noles of units Ato D are
conpiled in Table 2. 5 Table 2: Po ly mer Starting polyner Typeof graft

%

in noles of units A (nl) %in noles of units B (mx) %in noles of units C

(xi) %in noles of units D (x2)

(130) 11.2 (16) OlX°0) pefe(adly cofpgscE\se@@en -15°C and + 10°C, comprising distillates from

10

15

20

25

30

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
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.

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
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
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
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
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

% by weight of units D 1 EVA28 none 88.8



DI 88.8 (130) 9.
(0) 3.25 (5) 21.
DI 88.8 (130) 5.
(0) 4.15 (6) 26
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15

20

25

30

07 (13) 0 (0) 2.13 (3) 15 3 EVA28 D1 88.8 (130) 7.95 (11) O
7 4 EVA28 D1 88.8 (130) 6.68 (10) O (0) 4.52 (6) 28 5 EVA28
15 (7) 0 (0) 6.05 (9) 35 7 EVA28 D2 88.8 (130) 7.05 (10) O
8 EVA28 D3 g

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),;— 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.



88.8 (130) 7.05 (10) O (0) 4.15 (6) 26 9 EVA28 D4 88.8 (130) 4.18 (6) 0 (0)
7.02 (10) 38.5 The cold filter plugging points of 5 GOM m ddl e
distillates denoted "a" to "e" of EN 590 engine gas oil type, the
characteristics of which are conpiled in,Table 3 10below, with one of the
copolynmers 1 to 9 added at concentrations conprised between 35 and 700 ppm
by wei ght, were neasliepresentl ividbhels® relaChdo det @péest fo shoprephratiogpast e | s

ai;t ?d 1 o(?gg/l i‘ 1%{%1y% %@qu%%];ﬂnvggt%f?s idleflmaé% ip(r)er\]/io'ﬁ‘s }T;l\ﬂ]IES)Sp§OC€SS comgr?sgé 720
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



T95 (C) 353.9 350 356 352 dCoud point (C NF EN 23015 -4 -9 -7 -7 -6 CFPP
(© EN 116 -5 -9 -6 -7 -7 Pour point (C) NF T 60105 -12 -15 -9 -9 -12
Paraffins (% by mass) Chronat ography 19.27 16.1 15.64 18.73 ICT (C |IP 389
-6 - 12_. 6 -9.5 - 12_ Sul phur content (ppm 1 N | SO 20846 3_9. 8 9.2 48 35 9 The
FBT (filter blocking tendency) was al so asured according to the standard
1P387 of a sol uti on Tendtoadlpnay ad@ddipptm thé invepohyhes arl avemgd n(wediaat mohr 5
prepared froma stock selution with 4% by nass of copolynmer) as well as the
lubricity measur edighndey” HFRRite Sy Rt orad{rH cghbritfeqGeac yorReskprimcat i ng
9,5 |20 121500 1 5SS LIEA g o L € SAE 932052 by 3. v e
and/ or 420 ppm r espetie copblymerTdbeaitee at the ambbfisege Rpisbtained b p eagd ofpagtiabt eel
sphere in COIglt aCtor )[,(\)’itatl IPIy(%Ol}’SiS 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,
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plate to a pressure corresponding to a wei ght of 200g

and an alternating novenent of 1 mmat a frequency of 50 Hz. The lubricity
i s expressed by the average val ue of the dianeters of the wear scar of the
sphere on the plate. A small dianeter (gqgerally | ess than 400 p.m
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2)), a grafted copolymer is obtained which is partially or preferably totally esterified.

The copolymers according to the invention can be advantageously used as
obtained at the end of stage 3) as additives for liquid hydrocarbons, motor fuels and
fuel oils.

The copolymers according to the invention have good solubility in the
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

1 -8 -13 -15
1.4 (Pm at At the eE(P n} stag@%) (esterlﬁcatl%n (o?t e c%%)olﬁrrzlgr olzr)fgri]r}atingafrom stage
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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
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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
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
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.

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
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
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

35 and 700 ppm by weight, were measured.

[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
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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.




19 The lubricities (HFRR W5 1.4) of the GOM nmiddl e distillate denoted
"a" with variables quantities ranging fromO to 84 ppmof D al one, of
copolymer 2, 4 or 5 alone or of a m xture of copolyner 2, 4 or 5 and D1

added to it are conpared. The results ar
Copolynmer No. - 2 4 5 -

2 -

4 -

0 00 34 34 60 60 84 copol yner i

Dlal onei
in GOM a (pp

0 210 O HFRR W5 1.4 %Aﬁle@. 497 415 407 513 455 465

it

given in Table 5 bel ow. 5TABLE 5
roducedi
m by

nto GOM a (ppm by mass) 0O
mass) 0 210 210 210 0 210
366

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




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
guantities ranging fromO to 200 ppm of D1 al one, or of one of the
copolynmers 2 to 5 alone or of a m xture [) a copolynmer 2 to 5 and DI added
toit are conpared. In order to avoid an3 change in 10 the sanples during

st orage and pr epar at Tinlubética (HORRE WS hé) dtiaf G@M mpidlly ditillsodabicd Ns™ atte

stabilized with an. tIOXI ant t ed hydro uen

el rert - buty Tt PR et i S L L R bS B sfobmen 20888 0 0. 106
with respect to Blone Jmarnasw}et@c@foeyn@omdrednd DII&QH&) akeb@paredlabl e 6:
Copol ymer No. - 2 - Tot al guagﬁbty of free D1 in GOM e (ppm by
mass) 0 63 90 100 11§h€‘1f8~°0‘“i%f6g?6'bmﬂf PR nt r oduced into GOM e No No No
Yes No No Yes Yes CopabBypsr i in GOMe No Yes Yes No Yes Yes Yes No HFRR W5

1.4 (m) 658

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
(pm)

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

k&

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 D1.

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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350

D1 (ppm Total additi

ves (ppm by

mass ) W 1.4 (lim GOwve+Dl (conparative) 0 O 658 100 100 505 150 150 423
200 200 392 250 250 368 GUM e + copolyner 4 + D1 0 O 658 115 330 424 135
20
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




401 160 375 301 185 400 312 248 450 306 285 500 327 GUM e + copolynmer 4
0 0 658 85 300 577 118 420 395 150 532 297 185 656 266 21 CLAI M5

1. Use as bifunctional lubricity and resistance to cold additive for |iquid
hydr ocar bon conpositions of at | east one qopolyrrer conprising: 5a) units
derived fromethylene of formula A - f CH2) n1- and/or propyl ene of
formula A - ((CH3)CH CH2)n2 with nl + LAMS ranging from 98 to 643,
preferably ranging from 124 to 515; nl bei ng advant ageously equal to n;

b) units derived fromyvinyl esters of formula B: - (CH2- CHOOCRI - in
which R represerdts aVe1athdungtinesdrlubricityr adcissigtangeklp| cadd c%iéltlwpr@f ETETIRY

nmethyl, 10 pr Oplﬁkldro@aﬂQJnQBmﬁOS%n;Qfagﬂe§stl3£ ?&?getaéoﬁ%hsl .0up, in which the
br anchi ng is situated at any point of the a radi ca preferably in

position 2 of 3 of th® uajtkddrivehfiom ethpjkﬁ@ff @rfam&a A (GHL- EHper sndiprepredybmen f r om
C5- C15- comononer $¢ pffi.ehabl ot @ﬁe@H r Qi BF Phyal atg,; (lgaﬁ&ﬁrﬁsa{&oé%se

i sohexanoat e, isononanoate, SO scancabe an i sotri Gecanoat &
advant ageousl y 2pesfdghly tesing et 424 Nééé,lrﬂdlamala@@ntagWU$i:acCImbtuInar 15

105, pr of or abl y. rang g 1 16 gl SIERGRCIP kG B £ R ARG s T © 1O

preferably rangi mdichrRinrepreBentsoa Th:Cys 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 =
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,



c) units of formula C - (CH2-CHOH), (1- in which xI ranges fromO to 0.30x,
preferably xI =0; 20d) units of forrmula D. - (CH2- CHOOCR2), (2- in which x2
ranges fromO0.70x to x, preferably x2 = x, and R2 represents a C8-C24,
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distillatesypriginating fromthe distillation of petroleumand crude oils,
in partlcular those with a | ow sul phur content and relates to a copol yner
conpri si ng: a) units derived fromethylene of formula A -
(CH2-CH2) ni - and/or 10propylene 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 C1-Cl5 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 al kyl chain; preferably chosen fromthe preferred
C5- C15 vinyl conmononers, preferably chosen fromthe pival ate,

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

i sotridecanoate, and advantageously 2-ethyl hexanoate, neoal kanoates, in
particul ar neononanoate, neodecanoate and/ or neoundecanoate; wi th mrangi ng
from2 to 105, preferably 20ranging from16 to 71 and x ranging fromO0.2 to
105 preferably ranglng fron11 6 to 71 c) unlts of fornula C -
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