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The application specifically concerns additives for distillate-type bases
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US Patent 4161452 describes the conjugation of polymerisable monomers, e.g.
by grafting unsaturated carboxylic acids onto olefin polymers using a free radical-
30 mediated reaction in the presence of an initiator.
US Patent 6106584 describes copolymers with ethylene groups and groups
(two or more) derived from monomers of acrylate and methacrylate alkyl ester
esterified with alkyl groups containing up to 15 carbon atoms. These copolymers are
made using classic, free radical-mediated polymerisation reactions with initiators at
35 high pressure; such methods are difficult to implement.
US 2006/0137242 describes anti-sedimentation additives for mineral oil
distillates (notably middle distillates) with low sulphur content, designed to improve

the flow properties of said oils and particularly the dispersion of paraffins at low



whol e nunber of between 45 to 650, preferably 75 to 520. b) at |east one
group of structure B: - (CH2-CHOCORL)mx- in which mis a whol e nunber of
between 5 to 110, preferably 10 to 75, and R is at |east one residue
selected fromthe groups of linear or brdnched al kyl groups G -C15; 10c)
one group of structure C - (CH2-CHOH)x1- in which xi ranges fromO to 0.95
X, preferabI%/ xi is 0; d) at |east one group of structure D: -

( CH2- CHO) , ( 2tempsrajifpe Hhese additiey are eniigatad segelymierowhich @an ke wenstated by

p(r) 81(‘) g: ?lee, 3(/} xg’,’odﬁfﬁ?ﬁnﬁa%qc@la@@mkﬂsag,&@g@sslo%za} ogfo?apwk RpbYeid rcs?t%tmg 3.t5 o
- I N (e corresponds (O - el er one group o ructure
CH2- CZCOORYpt LK dne A W Regitter BSEEDLY MEHR 4 ejeady, W bt @\AabP%}%F%?ﬁm to

- (

?0; -10{ oggldg@@arm Iﬁ,O(KIgu@ﬂ.urethZ -(SZHZ_- CZOCOR )p)2(— Xq in whi gh FZ rangles
rom . P ) 0.10: in whic corresponds .t o al ogen
at om prsgf er abl SU %rz?)b?alrl%%%{gsmcésew i ﬁlti“%e\gnf?e‘gat&()d’r ?C«{-féﬁb‘éeﬁ r%ngaﬁﬁgr ogen
atom or a CHBstgraasgpotably R ddbr distdpoestsvithdow sulphearomentbdengirddo ahksolvegr oup,
ei t her satur 40 - - - C15; I rin
ohi che %o e TRAObroRRRL Mol d PR S ANl H o S b BTRCERPLNTTT 40
25t he nol ar FEPeeitegdhet adhivenps joniugnEed sepsiimers whiglh carbe penaiped sy

pr ef1 e r2 a(l)al y %nlﬁ@%ﬁgﬁar%r@&@ﬁ;ce éllgﬂ;@fflr 3@84@229 f@ﬂt@ﬁec@folﬁq&r@bﬂaﬁyléﬂt&h&ﬂ%.lﬁol yner
is 1-20% i n pref er .5-11% i n _pol es; . e nol ar
per cenﬁgge (ﬁmég}“sg’?]8[?ﬁ§?iaﬁpe?%eonﬁo‘1“§?f]’r§rﬂef ggg?ééﬂ/%)pf?‘%F%?m%&Oe‘F‘@Fea@W 0% in
nol ?S; bIt he W%wn%lmgvinglreltcagtea. GiefBraplyptpse topolymecrpbhyneMii f BetGe&AYODN ][ml es
preferably - i cent. [ .ranges from
B 5 G0 ovn 1 PR Dl 3 PO DTG DEHRE AP S G MotV IS

Pref erabl y, phanal gl rrsenes wall 8s e &3] agdisive soh afFé4ent s a group of structure

et o bl oy e Rbnvibi D hitodudng BhERAGASI O abokh pihymer
ref er , ) _ ,
branched al ﬁb?lng‘?%B%?n %is‘f’ﬁt?rfl bé’a?%ﬁrrcéff dCof! ﬁn@aﬁwﬁ?%,f SBUEHS gréf Biabl y
C6- C12, nor ényohel ev@bpatingtd pdlydetdymditexyitacnyyl at E}/A chpolymePbefmedaabby, in
t he inventiqn' | represen ro o tructure
N czoco%@g Sns RN TR R R SRLEREN DR AaBnah (R BREGHE § Bty ang
Rg2 cor r espehtisCl sdavipyriiecha 0L kyhichyrasulys in@sonpigad: giiefcerabl gveCh2%0 C 15
in which t h@“hgrt?ﬂécdf té&mﬁ]}he WSi@Pfon&p@gm&Pﬁec‘?xﬁ@ﬂi%}gﬁt@%ﬁe Ru6f 1%0@&51%’. n

a erably )

position 2 or 3 of the kyl 5chain, pre N such a way as
genera%Qa a tertiary carbon. Preferably, in the invention's copol yners,
the OCORg2 gr oupUMMMtECERTHE INVENTTIONUPS of pival ate, isopentanoate,

i sohexanoat e, ZTﬁth Ilge an atF, isononﬁnoate, i sodecanoate, .

i sotridecanoat e; %e%rﬁ n%ﬁ%cgt 81 thiso deveRHE AL %Or{‘}?mﬁeBB}ﬁ%eE%geéﬂF'ev.mﬁr €T abl vy,
i n the i nveatrobmes,chpmionhy msydifidiebyOBORgR ugatoumm fbomesed.r om 10pl ant - and/ or
ani mal - deri ved - i i i i or
ansatu ated. 1 paapeaRibdEelb it I AR B RS LER IR0, 1o
C15. 25 Actsmabimsrs ¥issastebrs sdioneshances ptsshlability éntingd hydespdopnerisle t he

group of Stgﬁl’é&frﬂhg oBeC&f iﬁiﬁﬁr%ﬁg%ste@ﬁcac at inhibiting @b BytdIBEatidn YT PHRLRs
structure B - (CH -X in ich R11s a 15CH3 group, and m

- Onl
ranges from'f¥ Hltl?%t,;y§fc?fpo%s'group of structure B" -(CH2-CHOCOR' i)m-X in
which R'1 is a AxHbergrbge of drednmdntivangaseriiy ®prolsst for #He; preparionsofhedsp of
structure B, - g);hlgg%—&/ﬁ%ﬂ t1 s ich. .R'1 i ranched al kyl
group, C5 Fh (?W_Cgj . TR whi & lyt haes’egr.%%f%l é&R\rﬁ.‘ r%f}oﬁes_m%]a%anofv\ﬁeer ghein}l?c%ﬁhe
al kyl 3€hai reonpigefiet albE YA pelyoeis idnpdyasrylateafeonstgutandy bettdn di TRP prostser abl y

in such a vwayh @8t dQcgsieh tEL@drdngeti ary carbon, and nf' ranges from 10 to
75; or a n‘ixtur%et hereof, preferably a m xture of groups B and B" or of

groups B and BMeofPrbicatinosprstfppallyn¢pogerns mddiiicsi fag didiligiretyaaiiosesmint, in
t he copol ynigssehegdddinegid Pedting fuBMewhichonthir a M8gh abkhin content and low

aromatic content (and therefore low dissolving power).
35 This invention has the advantage of yielding less viscous polymers that readily
dissolve in hydrocarbons which can be used as filterability additives for hydrocarbons.
The enhanced solubility conferred by ethylene-vinyl ester polymer conjugation

means that hydrocarbons treated with the conjugated polymers preserve their initial



the group of structure B represents a group of structure B - (CH2-
CHOCOR i)m -x in which Ri is a CH3 group, and m ranges from 10 to 71; X
ranges fromO0.5 to 36 with xi = 0. 30Q represents a group of structure QL -
(CH2-CHCOOR) pi -Xq in which q is 0, pl rénges froml to 50, and R
corresponds to a linear or branched al kyl group, either saturated or
unsaturated, Cl1-C30, preferably C4-Cl5, advantageously C6-Cl5 and nore
advant ageousfilerahility|chaacterispics aneormernepapiviciand readilypas Brenaghtibxiypaef filtat e,
35the mol ar {gric fNhAYSstRhmAn He RIS viBm R En BRYNB Hoh Sstie he AR WA ARLRS, t he
nol ar per cent age of groups_in thé polymer i1s 3.5%11% i n noles, the nolar
percent age of C YPHGPS-ithe reBIcEd Wity someseh bypfagugatign (Hethggrodymers
percent age ohalsgf uspisld 13 rhide tHrQoyib&itratisn 3f bl drin MRlRSadBEs (vig (oW ar
Dis 35%98,7%in no not her . obj ect of the

per cent age of i.n the grg | es.

venti gn coneBPHS ety ok B Rh B e W of o R iR 6Ty er <
accordi ng t ounipedi ane ntxiptiited i ddcasiin gintl heheb igicaiv qogststigpsin pumpsaypping of a
starting et 18- Vj ester polyner containing: a) ethyl ene-derived
groups of sp%{egt?ﬁlré,.s%ﬂs)' CH2-CH2) 11- b) at | east one group of structure B:
- (CH2- CHOCOR1) fHo thisrenghihehinRantion pippeseas cowngateesthilsacselvdettedpdlyont he
grgups of !lmaan%ar?ﬁag@eh@%rqubsgf@-‘%é%pn@itngﬂSH lor a CH2I grogp: 1gn000
and m rangi ng so tha e nmean 0 e starting r ranges from 3,
to 20, 480 g. nor i% faamﬂaamf'%lwe )29 Pgamwrﬁﬁ\ SH(CADr ¢ B JUPESN B 4 £1 2 or
and then a radi cal «dalahysied ofdktyreen Sahd 660;r eacti on at the primng sites

of a polynerisable nononmer of structure ML CH2=CZCOOR, or possibly of
structure M2 1%) CHpEQOCRrovAbsHCtUVE For- (U GHEGI Q) «c oy wesbondsat o a

hydrogen atom or a§#dg figshd e betlien 91040 1R HATH 6 ROBAS ohOrdidub REREHQT

branched al kyl group, either saturated or u turated, C -Cm reacting so
that the extent of '%‘%8} @ﬁﬁ?@ét"?iﬂﬂezﬁlorgfanf‘}hgaigﬂgﬁ%‘?psl\@ﬁ shive the group QL
20pol yibr i satiod p3 BRI e Rorgser v te ol ORE SN eE S e 889 m ng
site goes from1 t6.9000. According to one enbodi nent, the preparation
process for the conj u%at ed polymer according to the invention includes the
fol I owi ng st epsd j # skpyI yonsf HOuR aPfi aguetRy | Bhe-vi@yl-€dtide porydbr

c?nlt ai nlt ng: 25a) et(hl?ﬂ(e(ltnlj@-@ltsﬂg)@%ghw%s_}llz@{isﬂebm ?ﬁﬂaﬁges\,\f}q@ﬂ%(wm ')iﬂdL-tb)

at | east one group_o ruct ur .- - = n ic S a

| east one residue Sel&SHA F%‘Sﬁk‘? f'?énegéso}hﬁgggccfrf%é%ﬂd%? aﬁ%%c(ﬁfesamﬁ{uﬁ?/l s
Cl-C 15) G1 or G2 or Ghimawmigicin r angi ng so that the mean Mh of the
starting polyner rang , ORQ91ei g fol lowed by jj)
partial hydrolysis ofG?ﬁggg{p%%éggggg%&#gsent |§@tfﬁg group B such that the
hydrol ysi s effici encyG?somrependhigrihesredua-Qd6d9Rof the hydrol ysabl e

si t te_s,lloreIera]p!y It_eS@3tcP@?spaﬁa@@ft?%mtu?ﬁt@@ho@%ﬂ@ﬂfdhbly jij) at !gas]g a5
partial esterification of. ese sites W a halide of halogenic acid o
s:ructur ef XOC£)|CJ-|2%JXJ- ;Ffmmfrfgpﬁnﬁﬁéo'lfg_r gir_and Xfégp_resentlsi a ha;ﬁogen
ato ref era , suc egresp aifi fthucatré e HOZMEYO er
tharrP 52‘05% pr ef e)r/ably 80% or ﬁgﬁ gr Ee ahly, SStOdIEﬂI 100&) foll oﬁlegxqu 9

. . w1n§hpan§ 88 YioX0b

Dhhomer of Struct ure NI CHo=C2QEoR; obrirsfurs Gonibr CEPCSTiueiure wesh
nmononer of structure , n r

CH2=CZOCOR, a mononer in WhiGha S RlhESRPIGE t0 a hydrogen atomor a CH3
group, the group R corresponds tqQ a |inear gr branched a%k%)l 5 group,
either saturated or unsat dPaydgh “orentasntsy 2 aaloesy 2o RER DAY ¢hkatd t he
ext engoof pol yneri fsati on pingk fﬁdﬁeomﬁmmmrb@ohds @ia?/l@/d&d}'@ng]l’[@u[@r@b}@]E t Ee
Tonomer N2 {0 gi ve ¢ he gr PTG EHEBr IR gt Lree of SRR PRLMRE BRug 1
10Accordi ng to one enbodi mih¢r sefursthé opneparracd oh—oheopederablycording to the

i nvention, the st e ieved by atomtransfer radical

pol yneri sation (A%%B')“b%&e{h‘zwgﬁgsence of a catalytic systemincluding a
transition netal, X7 &f exapidx gngepliem had iod®;such as CuBr, and a

ni trogen-cont ai ni pgk hbBAPEkcentage of A Wn&tm&mm@zb&ma@%gd@m ~of the
preparation process accordin o the 15 invention, the step jjjj) is

achi eved through Pelr pegriage 2R 15 BeorEReTih LTHE Bt BWkice of a free
Procees according 1o the i mvent] on: e st en 1) e Tol | owed by a step kkk)
i nvol ving the conjugation of a functional i sed pol yacryl ate of structure
TOC- (CH2- CHCOOR) 01- in which pl and R 20 are the sane as those defined
above and T represents a halogen atom in particular C or a OH group, at
the copolyner's partially hydrol ysed al cohol groups generated in step jj).



Preferably, in the process according to the invention, the efficiency of
conjugation in the weight of copolymer QL or 2 groups generated by the
25pol yneri sati on of nononers of type ML (())r M2 at said primng sites is from
10 to 80% preferably from15 to 70% Anot her object of the invention
concerns a concentrated solution of a polynmer according to the invention in
a hydrocarbon distillate, prefer ablg a _concentration of over 50% by wei ght,
preferably from 60 henBlymEEeHesyiD osDALsURE N BEjrebmesfs ¢Aeb4 % iemolesn

concerns using the ﬁ@@l@&ﬂélﬁ%&&n@%b% QDAY A @Q@dﬁ%ﬁn‘h@lek nprove the
filterability ang% w of md istillate-t drocaIbons Pref erably,

this applicatio BE HEOTHAp &P%n@e\ﬁﬁJHga&e‘E?}HXl@W V] BRSO YARAS £ i ns
cont ai ni ng @melebﬁlaﬂw&&hﬁ@ﬂhpmoab@@moofg BET ardi%oains: Preferably,
e comcentyat ed, sl A0, 2650481081 8 HRE e LR SR Rl u TR
the inventi on concerhide auldeIbiféewwepéﬁéO éﬁﬂjlpmfvmbkyeﬁ tgrdédl. t o depress the

Low tenperat ure o)1t §@bbld by, ang skl of. 1 i@l dybrdsesarbansncrtal gl ng a

conj ugat ed pol ymer accor nvent er object of
the invention concethese mﬁr@hﬁrefh@twmwtléé) @6??%%10@ 0 amde%sts apleggfjope

conponent of a m daégidissleitbd Bb@-thY uﬁ%ﬂﬂﬁ&@b@@r@né}fe@@l Brovibd ;- @lssul phur

oot or 3By sti 1101 8 HAPBOBER CandC RGO coMpBHER: GPEsE TPERLE0 one

doubl e- pur pose 5fi I0t9§r>alprdfertaylyands 0) ow additive as defined above.

conponent | s conbs i ledd s P RS A(GHRECLMEESh et R IRl o
crystal | i sati on coRHeraase Pt @ﬁﬁéﬁ’ﬁlmgeﬁf@‘@lbé@ﬂg Xgﬂ@b@eﬁommﬂn@rt%QUal to
-5C, preferably be%%@%f@éﬁ%t@%ﬁl@@omg@ﬂiﬂvﬂ@h‘d} &drtdsh é’ﬁc%stof romdirect

distillation, vacuumdistill ates, hydr opr.oc |st
di stil :lgt es generated” bﬁlt%eétoé‘la)&r?‘&’ 8 %fE"r@FlHﬁ %H?e@_? 8@& ilﬂd"lﬁ?h vacuum

distillates, distillatep, raagedfromng tbﬁomp%%&b(ﬁframslpﬂoeﬁﬂ c resi due

desul phuration) and/or yjsco- red | on, co t.i, | ates
fromthe recovery of Fi Scher &1 Bpsc%mftrué%t @}Pgbf{)eﬁ?{; Pes drér%r 1%86 by
BTL (Bi onass-toliquid) wgvfeﬁr@mdrwdﬂop}braﬁtabhaﬁdﬁo} thH] mal - deri ved

bi ol ogi cal_material, g QREHOK LACOIANDSE s RIILASHERS pRliBbRNE

ani mal -derived lipids, or m xturegﬁHPi erece)1 nge gra% 5 re@gaq{gtl | | ates
accor d%chg to the i nveliemdhichr &‘PYFPSEO%ﬁEéﬁtYﬂ&{HGBﬁt%’P OR & Sk afpimgnd

contai ning nmore than dgrespsiRnoat nﬁsarqfr uRthed %lbY MBiYNither satural?éde&erabl Y,

the distillates according to e.lnve ave a wei ght content of
n-paraffins with a ca‘fmt%ﬁ‘ %ﬁ‘?ﬂgg"cé?fp q%? ¥lﬁ5at er than or equal to 0.7%

20Preferably, the @Ibcaidlymatleszvmdcor di ng to the i nventi on have a wei ght
content of n- paraffins [ I 4 to C40
rangi n fromO.7 ?%) /o Waﬁﬁ' iar%%er O@Eg@fﬁs ?Ifef{{%?r{e}g%{)lsgﬁ] g(z)ncer ns
di esel?3f uel s cont ahpimganpsgentpghrs vl ﬁﬁmps andhamolyeastis ded drosk mpokese

according to the ignveblPR4-deelenaRky, the fuel contains a distillate
according to the ivention in whi g t he Zh nor coqp%h nt c nt ai ns

10- 5,000 ppm of at FE&’%YPSFF@“H‘&EB PRI &R YBPLSiT 5“&%’ 4 ow additive
as descri bed abovercfoeddy ISyl 1thxecholdst h ot her additives such as detergents,
di spersi ng agents, t f e bj |des
deodor ants, ket aneth|9(r?rnp(r§i(5;iu gﬂce%ag‘?gO?qg%%&gsgiﬁ gee&f%gahsganom fllnelingf:
frictid8n, |ubricatirelerabbod¥usticdes; cl oud poi nt, pour point, sedinentation
and conduct i vi ty. {B0AR9LH érc&@&fecéf of g%o*&ﬁs 'uﬁ“ﬂ?f!‘bb%e’%%@%—%ﬁ%hﬁﬂﬂom& fuels

cont ai ni ng 0-5, 000 pfp f ur and at | east one distil ﬁ according to the
i nventi on. ARGt IREP Yo%ﬁe‘é% Yogf meles PR B gl @Sﬁé’éﬁaﬁ%o Ehy Ddshrest i ¢

%it Ihs coEt ai ni ng atfrdne 8900, @irfbles |pﬁiéf€raBF}C1@d51ﬁ|3l599$ o%llﬂem(blss/entl on. ]
er characterj s ta i nvention w | romthe
356 ol | owi g det it PEEDL L1 BV TB AP EHE T QPSS 5P Pt LR Ol ment s.
DETAI B&ED DESCR}-RPCORNR ) feMBODIWEDNT § 108 96 rares Gronof tef@rting pol yners. 11
Tnvent; on are SUAPTaRr o s Bk HiaPERaHIRES, WP tobldBa oZRERal oricri ved
group of sbranchesd élké(l -gT‘QWZSJ@I%IZ)S@WratGd Ob)unaéttUHaQ@stCsoﬁes greémblaf CstGhuct ure
B: -(CH2- C@&g&m AL Rl 1h&yRiEe. ! east one residue sel ected from the
groups of |i1near or %/rsanc egg?1 ng;li&groeups C -Cl15; the group CH2SH or CH2I;
n and mranging so that the mean Wnh of the starting polynmer ranges from



3,000 to 20,000 g.mo1l-1, preferably fromb5,000 to 15,000 g.nol-1.
Preferably nis a whol e nunber of between 45 and 650 and mis a whole
nunber of between 5 and 110. 10According.to a particul ar enbodi nent, the
group of structure B represents: a) eithér a group of structure B
-(CH2-CHOCOR Om in which R1 is a CH3 group, and m ranges from 10 to 75;
b) or a group of_structure B" -(CH2-CHOCOR' Om in which R'1 is the group
C2H5, and ni' ranyssrayin te wermlsfseylywrwgrﬁws%@f a gfqupatghactgre Q

- ( CL. 12 CHOOQRILIGZOCOR, 1,14 ghwﬁmll % & by anghedodl kyl 16haiio @R L0 C15

in which the branc t V\/ne the.a any in
position 2 of° r@sl?ﬁ“qfﬁ 31 %&gg% ﬁﬁﬁyﬂgyoﬁf’e{: ,todgwpreﬁirghﬁﬁ?s 3;355/ Hbg' % tE*Z)‘Sner ate
a tertiary cantdnis aandy pbint @lﬁg%alkylogmﬁ@ ﬁirefe?eﬁﬂy 20pssitdorm xt Or € thbetleof
preferahly p X of groups B' or B"
with B". 3 6H%]r é#’erfgﬁlﬁy r?ﬁ%ﬁawa era tgrt’%tyAéa% ;ﬁyl acetate or an EVP
vi nyl propi onat &roferaaty, Evés mvmtlonme@@blwmmttbe OGWipgrofp istselectedrfeonB can
al so be usedpf Qrdﬁ{ﬂb %hpﬁ@tla’te’s i @pEiadi rlso%nog{eoﬁ'@th}%@xrandﬁet olMRR, m of

ester groups, and their statistical distributjon along t aln whi ¢h
di ct at es théS%ﬂéaWOP@n@?Wdé?anpﬁ@ PROg BN Ce R IS eRRTIO8 na%aldemoe@nsequence
the polyner's s@refbiabit Yini the Gin@&lon' s%o r@l’thEV@C@KM cgrro@)\/e@m@@rfrom

i ncorpgpate into t ar af nodul ate. t

oryet ail; sadt GhopidEBan eIl Bt B yhRE B RehBrdarati b arapher
crystals fomnneajuraaﬂl hndaher basehed)allpg changitago Cos, prdergblyupo 6f Cst ruct ure B
the branched al ikoBRtelo BFOWAR 8RB0t AcGh B AURS ML fc heyPrench
the al kyl cREPFHUrCH? erEesapRds thin such a way as to generate a tertiary carbon.

Preferably the gyouﬂh@epgfdﬁ@nqait@cm (0}5 srbewred), . amyibie aroups of
pi val ai‘ﬁ i sopent a i so(gexanoa % h%l hexanoat e, 35i sononanoat e,
i sodecanoat e, i sot eg(t,%lf?oéi’il EEAD Qﬁbhqté’ neodecanoat e and
neoundecanoat e. b) or aGgnep alf steswrd Bt o(Clof-CRICGEAR dt)i.0n iprddels €S fsor t he
conj ugat ed pol ymer g i to 1 % Q. 12 The preparation
gﬁ%@%%ﬁ% ga 8 b ) @% AL

process for polyner ene and vinyl esters accordlng to the
i nvention i nvol 9kesof ¢ goupaefi StEIalIthf%Bt“l’at(GHS -GHREORET oxi-den wihels Ragetsta

initiates the freepfadicahidP@daet P M?rins%'l&nﬂ{eeﬁpahbﬁrbo@ﬁt fayi By

nmononer, substituted on the Starti eth ne-vi.nyl ester copolynmefr as
descrifed above. | r%gbmes%ﬁ(éf C?%Pﬁsg’é@?eéﬁb ydPlHﬂSH@ns?rtOé aféhec?]ééﬁ ed at
whi ch copol yneri satliaom p@éfetaibey HoARKRS wiy ac eegsetdle a tediasstabod, rage m’”’

radi cal - nedi at ed p%lné o gbl OZSPr ocess. This involves either the

i nternedi ate f or nat e radical C. on the skeleton of the starting
et hyl ene- vi nyl est@rapmlxylrertha‘@oii; pecfembtyi armyixtee bdngrofips Bé agdoBp &, of . e. -
(CH2- COCORI), "-, O, f > Sge ei-cal C. on the ester 10group
branched on the es 8?@0@{)@% t fog';‘t rtii n%\m&etﬁh I ene-vinyl ester polynmer at
the fi%st car bohCOFIPEEL arkgnbesHiBgn: mthéﬁowém@lf Higprdme fo. the invention:

(CH2- CHOCOCHRI ) 1- n=79tdbes free radl cal nmedi at ed pol yneri sati on proceeds
in the presence of,a substi ute g monomer whi chfce% B? plgjy i sed at
the prinming site m}“?hgrP’ﬁ% Hr SEFYEi CalPES N EVheA e gt BITE RI® G—IZSH or
CH2l group, pol ymePHOIRNLofintwiectskihss a Ciik; edoupi ar;dmhmngeeaﬁrorprlﬁct@éds with

either the S atom [Wele LRLHYLNG ¢ carbon atomasthe primng site.
Accordi ng to anot hpée){an%%g%%ﬁg)eyn@ th{ems( artl n | ene- VI ester pol ymer

is prélininarily defipyescaid agjoumel Baserag lhal ﬁ QQP%}N ng“éthhe%lSprl or

to 20 polynerisatg, g'l‘ gl BRns UhS 50t dHded cMiré%lonﬂ@ﬂ%Oeﬂﬁlﬁear bﬂbﬁaﬂbl@edcaﬁ§ﬁ this
pol yneri sation can

e carr| ed out usin omtr cess
(ATRP) in the pres&ite 6fhe é%‘%ﬂtiftj gVé?tBFﬁtedo (éoas%rf’ Ta ¥e v 15
radi cal - medi at ed pdiymegcosdy i QACELaat nihe |aﬂvetdﬂaegepnﬂ§enue[3&fj A dhdegoreadi cal
initiator. ces |s undertaken in the presence of a
catal ytic system f@lftlrﬂ:l aglelzr?%tmhte ﬁ?‘lcsr?' 4%n metal and a nit rogen- cont ai ni ng
ligand?> This can ¢enapkt pemetopodiydrgroupomp tgatoddneris A48 i totesed et hyl ene
Phe vi nyl est or” momonur® fo@l P OrR SRR the polFrAE DTS, FHMHIR Vot ea by
creating prining ﬁ?qréglarB@S@t&@g%@f%gtqwaﬂreée@@b@m%% p%iig ngderer at ed by
firstly partially hydrolysing the OCOR residues of group B on the polyner
chain, and then esterifying themall.



Thi s procedure based on hydrolysis foll owed by esterification is anal ogous
to that described by Garcia F. G et al. in Ear Polym 1 2002, 38, 759.
Thus, the activated ethyl ene-vinyl ester,copolyner is generated by
prelimnary 35 partial hydrol ysis of th% esters in group B of a starting
et hyl ene-vinyl ester copolynmer as descri bed above. The hydrolysis is
carried out by alkaline nethanonS| and the conversion efficiency of
vinyl ester groups FRIPR mtenétgédﬁdi) FEgdpehBNY ™SR 1t Eé/‘véﬁdh’é‘ geles| kal |
used. By varying ttteldrtat@lomfrpawéﬂitaga@ﬂ@mme%tr@@) Ia)ts 3394, 7%hHe npyl@cess, the

nb f t he f b trolled
e hyar of yor o bR Rl P TRy B pribinsct ok dn B BEpFRlat 6 o
t hedr esul ]t anctogl?/ugagdd pglyé?ﬂwhccgrcbnlgm) tgglra/etéaén dtglmﬁn@meablﬂxbmmgate:pgenat ed .
act d. el er abl vy 2., BEI L QREARLANBLE D] QEL A6 BGATALND (0 & varian
an

a haI|de of a di | or oac chl ori de.
To generate the corfjugdteencpbityaderayps pherychyent @HrﬁH@lugh atom transfer

radi cal pol ymeri saty)on (AJiRRL, r&&peofgma%%estsde@m @@@@@R%L% @thohI@tset al .
in Ear Polym1 2002, 38, 759|s Cg}(aﬁt dto.the. s emal(ﬁl&'é | em o
pi?%? 9t

starting ethyl ene- 10&4h?¥t8§?é?“ W@r@mﬁéﬁ8ﬁ§WH§ T r@géﬁgfuels
t he nol ecul ar wei ght s atifylsij-Cly; h@ﬂ@SH&mmamgﬁgﬁmqntS 000 to 20, 000. I n
conseqygnce, the catal t|c st.e in_the\kn n,.. ncl des a halide
of a ngﬁal bel ongi ng f% 1n1¥n%n%] ?“gﬁghg$]?%%1§§ al nﬁ%ﬁg? (%F§“§Scopper
hal i de, or nore prefeﬁﬁmn9(@®idloﬂﬁmﬁnﬂﬂf1hH@W@b@h observed that t he

pol yneri sation r1§a%tkdﬁﬁcé§rprd¥c§eﬁ*§e fI%ﬁltcglr iNibfdr GURr hdan WMdibh Cdtysed e

catalytlc systentuse he i nvention al SO contalns anitro en contalnlng
li gand, preferablyPd Yﬁaﬂrvaquwea?ﬁ%atdhe SFipRgE St ¢ § REYPEHSIY e PJOIRMEL 1), i n
whi ch R is a hydrogénsat@treorvMa hyHs-aCacOOR, r adi Cp@lssf@lgnt(ﬁi nithgtute 1@1zar bon

atons, ;i and | o e nu rs r ing f to 10 referably
fron121§o 5. Preferaglgﬁk?%) 555P9§g3ﬁé P Mantand (%yldF8Fﬁ¥18ﬁ£§?l%nlne
( PMEDTA) . Thuydikgerc atobi nan i@ ©hid@yBhe andipPREDTAsginve o tahigndoe ot
results and ensureg.hefde lkftr LR Ei @RS (%&’ateﬂrorgﬁﬂsé(ﬂ?ﬁécﬁ@' @%r(‘) Péa@&ﬂc;]gﬂko

notably finer size distri ation activa
copol yner is then ht@féépnbyfn¢we(1a%t@mnlr%fﬁ§tétonpatar M| topgvy Hhsrgreet i on)

in the presence of (a aathal p‘ﬂirh S g@asl ﬂ@tnuqiltegg@ ASpdskdNSitid exepEetbal and
a n|tr$§en conta|n| 2 ﬁ% %WE troIIe g1h meri.sation
is carfied out on 8 %@ﬁ@ OB ﬁgg%ﬁt i éan¥Qg30
carbon atons, prefs&a@kyﬁanryMIﬁOat t he halogenated primng sites. This
polynerlsatlon p I ester
resi dues, nore %%?%?%llgﬁpﬁggn% gﬁg%ﬁa?% é&gﬂgﬁég?)ﬁﬁkgﬂ%rﬁk ﬁgg %R&y
nmodi fi ed frpBolRkREcCTHRS b béu@bvomﬁmbxbsﬁ@fb%M@mgﬁK@Saccount t he
structures and ﬁroa@)t)tyasas@tmtlgahgmnmatyytatxgﬁotytaadcdnramﬁhg i nvention.

Thus the catal ytic s #entl ref érabl y "base § I'ncrease the
reacti‘on rate and ?acﬂ yleag- m@%@ﬁﬁﬁﬁ@"?ﬁ@ﬁwaﬁari (33 fem preferably uses
pentanethyldiethyH@neﬁﬂmanmﬁ&giﬁﬁﬁﬂihﬁbu&sBenh@hg&j@DCﬂungfamdmamiRﬁQ;better

35 pol yneri sation cont.rQ not ab ize dlstrlbu on Th S reaction

i s advant ageously carr |18%1§’toufe resrtd enscgecef% g }bel %rOHPS % ran 1%fcﬁene

at a tenperature of bekyle€m-GOC and 120C, for 1-10 hours preferably 3
hours at 80C. The molan,{ &f .9 ﬁ%sBHhHﬂhéG%%h@ﬂhQ@@ﬂaMﬁﬁ %Q@
stiochionetry. 14 Accor d ﬁ a_yar| ant conjugat yner
according to the i nvefitnddofdn?2 QQgB@Igéh@wa%% using a conventlonal free

radi cal - medi at g pRkHIBRUEA O ﬂfeQﬁEﬁSesteﬂs pRgeig3eNERUATB 3udl Rt iadi cal
initiator, on the agtlvate

t
i's partlcularly i AYERLLYs CFH$YE%8ﬁé?%?é{(£%g Q&%ﬁﬁfgﬁﬁtdgﬁgﬁgggﬁhgah:2ﬂ
it is nore d|ff|cqﬁ@&t@bdamﬁhmt2@%&ﬁpmﬂwﬂe¢ﬂbﬁﬂwaﬁbyeact|on and polyner
Cha! n | fggt Bolt m a‘M ta?t Il ?&%ﬁ%lﬁﬁ%?ﬁtese ites ‘t:hcft)hgl cnegofth%logg&tcra% d r ' ant,

conj uga rs ac Ion can al so be

di rec®>coupl i ng, (S‘ml@llltet?éO@t hel-Cibonpdids] ia lpard il Xyemysenes aylsﬁéqgen
copol yner as desc%tog?ér@ﬁpa‘b?y Cof s fiHAICHE Q0RITEARPORYRAY AL Al a0
structure TOC- (CH2 ) P and R are as t'hey are defined
above, and T repréQéhP@ﬁﬁmﬂaﬁgﬁeﬁr6@5ﬁﬁegﬁﬂ$bﬁﬂiHﬁﬂaﬂb@?W“% Yan OH group.
This corresponds to roomtenperature esterification in the presence of an
amne like pyridine at a stoichionmetric ratio. Description of substituted
vinyl nononers. 5Polynerisation at primng sites carrying either a free
radi cal or a halogen atom is achieved with substituted vinyl nononers of
two types: Preferably, use is nmade of a nononer of structure ML
CH2=CZCOOR, in which Z corresponds to a hydrogen atomor a CH3 group, the
group R corresponds to a Ilnear or branched aIkyI group, e|ther saturated

T Y 1 ~A NN PN ~rN 21 T 1 . o S



pol yners. The ML nethaerylic and/or acrylic ester nononer is chosen
from anong conpounds in which the R group contains 1-30 carbon atons, nay
contain nono- or poly-aromatic residues, preferably with 2-20 carbon atons
and nore preferably still 25 4-18 car bof atons, or 6-15 carbon atons, or
6- 12 carbon atons. The preferred ML ester nononers are chosen from poly
(2-ethyl hexyl acrylate) and | au yacrylatee with a parti cuI ar
preference for d@u)ypﬁyznemyp%é&%ézerry%%lée)g carrying agtoges afny of ggaenasmerg
rr:)nonrer of Gigructurﬁ“ h&c@n@-mmrgmomcbrZodfcezlmeﬁmag@ft@ru@mbydmgen
atomor a group grou carr onds to a i near or
branched al kyl group,?e Q‘%C:@&Rsétrﬁ %&“efﬁ 1B qﬂﬁéztctﬂnﬁf%%dsgﬁ rogspfdPanl vy,
the group Rin M heraeQIhpgreqerths gaoxtprancczfmdp@idkyb glinesp c@fbrafoched a3 i n
whi ch t e branch po,ét ﬁLﬁep gﬁgelbs%tﬁ%mFﬁgsakur}ate d( 3/ lreac'?% I’lSlPCheE]: \?vgagl‘t)hex i n

p05|t|on 2 or 3 of referably stuch a generate
a tertiary carbon. the eXtemtaﬁtﬂgplxrhelsgh@mpl@t@%msn@efl:relkﬁtléd gﬁ\reoﬁhﬁtghelngbups of

pi val ate, isopent arh@ﬂ{eeprldli%géﬁé 30QakEm 120 5P06L JEX'GQ%@@%I%GI‘]S%@BQ pangat e,

i sodecanoat e, |sotr£decanoa neononanoat e, neodecanoat e’ an
neoundecanoat e. ¢ BapYNEMao ge thy goup %ﬁhwrramg@rteeee fremdde 0.
nononmers create conjugated polyners whi ch can block the growth of paraffin

crystals. Moreover hese tes . can r ono i on of

ew seddl pot nts s dHEResy RiiRLNER 1S iRy S B Sar g he

noNONer s Wer;

transition tnz t&gﬁg%g??egpaa%?yggg%t%%%ﬁ ﬁlﬁg ?er a 6r§ ‘é‘ca:i,\;berﬁfefhgéicﬁ gﬁ%&SOC

Their al kyl g H@Uﬂlch@ ﬁ&?rateﬁé alre%@genwmlwggh%rﬁ 1 15 carbon atoms. In

g?nse?uence é he\y;c&eiﬂcg ﬂ’oQﬁIﬂé%r eﬂeomlwoeft%e @% drigorf pﬂ@aésscaeta&thm% thel
ructures an co ed e e-vi.nyl ester .copol yners

obt ai ned i nlqwgp?lhvtgﬁtsi%ﬂw li(?CﬁleveCP#ﬁg“gh]u?ﬂ%F ?wglolﬂfcltl}@%flégaqtlﬁf’rlﬂdg?,ed

wi | | dependpomseidefadrdeendiod] ipitintor.ng sit es generated before the conjugation

step. Con{"i?%ragg eegg{hei e&%{gmﬁe% rbrgﬁq% &gpaqat oqllgloeesg Qec&a&gnﬂ% or p2

in the group Q@
activat ed pHIVghee dhe stqﬁen) issfdlewigatbyof séet ékk)nmweh*mg Hededjigitipheof a

conj ugat i on figlcBPnalRéd 90199&%@@& étﬁ\éelre POCERLIE-CFRIOORY),, inhx}mgﬁ %@taea R he
nunbeu%cgf Si teg t he s Wi be the conj ug {1} converse the great er
the numtber OF 87 f48ee astt %ﬁ&@‘i‘ algve|ang el feRESEEhf (glegen atom, in W%‘l‘ agEses of
t he copol yner s Gt gorugi agtht @opbignicry eitiatn hydslyeadsivotol fyufPEeneadted aver

10, 000 g. noJ, %B preferably between 10,000 and 40,000 g.nol-1, nore

20preferably ween 10, 500 and 30,000 g.npl-1'" and nore pr ef erably still
bet ween 12, 000 Bisfratdy,060 the nproedss  accordheg dpdiheg itventigre  thev effidiany ohe

conj ugat ed gf iyl aﬁ@@ M B wesder oﬂo%ymervmf %@Q@lg%uﬁgagéleﬁjteé)w i, 000

g. nol | _ i ncl uq a) .an ethyl ene-derived group of struct A - (CR2-CH2)n-;

25b) & | eaRY Y& O nEmoseFuet [ips M o ME:I% CAOTOREE RS 15 ﬁiomhiﬁbw RLis
at | east on&)%q&efém@];&@émqﬁe@%%omthe gr oups 01_‘ | i near or branched al kyl

e AR ey T

30- CH2C( OCQCH@ext2-the mmwhhmm irGa dgrreespondbstillate pgrfeuplyod cataencatiomeofGl or

cor responds e o LSt et b a0 Tp ey Mgk B ER 4o to t he st ru

corresponds to the str ds to the structure
-000CHYSQ ; 35|Amkh*ﬁrc,qlw€et pEcdBEMtion copearpersiag Hreogp cotirasadr sedutipneasan
- ( CH2- CZCORlve X8l imSHov@ tH A HPatifity it Wkl Binfdle diGhi2n CAPOPRURRZaMns. 16
Preferably, this application concerns hydrocarbons with a concentration of n-
paraffins containing more than 18 carbon atoms of over 4% wt
Preferably, the concentrated solution according to the invention is used as a
35 base for a diesel engine fuel or a domestic heating oil.
Another object of the invention concerns a double-purpose additive designed to
depress the low-temperature filterability and flow of liquid hydrocarbons containing

a conjugated polymer according to the invention.



in which X corresponds to a hal ogen atom preferably Br or I, q ranges from
O to 1, Z corresponds to a hydrogen atomor a CH3 group, and R corresponds
to a linear or branched al kyl group, either saturated or unsaturated, C
r-C30, preferably C4-Cl5, advantageouslf‘CB Cl15 and nore advantageously
5still C6-Cl2, and nore particularly 2-ethyl hexyl acryl ate; copolynmer in
which: nis betmeen 48 and 643, and is preferably between 79 and 515 mis
bet ween 5 and 108nothgphiect gf éﬁéﬁwﬂyn@@@%@mﬂ@é catefilipfes containing at legst@y = x;

+ X2) is betwepd @mponaihiS2 miadmd dlalmﬂf@ éaﬁhyocbﬂwe@m@namm Sfpd@xi is

bet ween 0 and 5 refe = 05x and x
preferably x‘?n%‘“g g’lesg ég&ﬁ gﬂmip@&;aég,{ g g@f@?@b?@ﬁ’é’f%@ﬁe@blﬁnd 50.
P2 ranges fraii lesdQBan éﬁdppns M(Bfaemab)lrycoh)qimnoﬂ atehs6 one double-puFpesenol ar

per cent %ge Of(iltéb‘al%gfue{%ﬁ ({1 o yd“ﬁne OV% to 97% nol, preferably 1554 to
90% nol in i on, wei ght per cent age of A groups in
t he pol yrrer is ?@@@blpneﬂ@r@mlw@@cw‘d@ng to the Mentivwl e arcempgentis B

groups int %n@t@[lubéﬁelgy bstiftak® bg@n%ng?l 1’5095'%0@( Eﬂl?el Xry%taﬁls%f?or;%cfﬂlmnc%ent' n an

equi val ent fashion, the vvel cent age of roups .in th %rrer IS
1-64% pr ef dPRBPRILES 556/ e@@ﬁ{éatﬁlbth&n %@ﬂe@ntpaée obre r%}%&’ﬁ’é’v‘?eﬁ 15 e 98l yner
is 0-10% rTD|+1Ol9CefﬁfdatHOY1taQ% ndadtilRies Iffon@ndeedi iadtigatiord, asmumﬁh tiellyved, ght

ercen C grou rrer s O-79 f er ab
per centfae Sba R B Oih0S, RRNTRL aksedid B BUESL SRR Maeepuhy |
2. 3- 42% mol aoackingnofanceguidigiliers, distshitenestiieg eghRDelatrersphgec afsidDegr oups
'in th foglrﬁég@ghdrﬁtm’l@o i 8r 9{3 %?erdﬁ 1%11 Jc@nJe‘i_’%%n pr%cegére@edfgmlg{es pf%rﬁet’ﬂgage of
equi val ent fEHFONOT ﬂﬁéh%T@Hw%éﬂ@maé@tlameagﬁwﬁﬁed fbyOBnTéo(BlgglaMOImss
preferably fligam)S@m8u:d oPHoRer hh®ss aﬁﬁl{émeug@d |bQﬂo bilamGRsial hgosOlowbi ity

O ol e L BB, RS h ER S Grebe e e Gy TSR M U1
characteri stics Pasdfembbs meaﬂstdbm@radbmglﬁgxoswlﬂvléﬁ% cdimaipraaohc@grativhe
enhanced sol, % {cﬁtalbﬁg @8£ltﬁﬁaﬂ§%@% A0k OPF\%%%% ’B}éwé dgrh‘t nsol ubl e

fractlonfro ['téer conmon € size of 1.6

m cron) and redQti@grabheﬂ@shstﬁﬂiate@@ﬁccmﬁmgR<i> Hy IM@QH@?V% FBﬂghéé@mmt@cf nwi t h

the initial Qﬁ%{s%m{ac%b§nhﬂ9&%f%%ﬁi4 af%ah%re fy@dophat ever the
anount (gf COI’]] ugated (what eyer | ar ercentag%e of the group Q

in the?Yroup D)! retgpbly; tnt dpﬁéaﬂa@w:%r 1ﬁg501 PRERUEBREEH Pt bFPYHE IO 32% by
wei ght), coparug”aislv@ﬂl aogtbb ﬁﬁmb&@frrﬁteé@ﬂlg)gbmamzzb@mﬂ mngmgrﬁro@md&aawt ed

solutions, e.g. on 70% wt . of n r.omat i et rol eum
fraction. In pr ‘é“ &Y t?lgreo %P%’e lgﬁ%r\gotnr aotnggmﬁ\%? > Fu SI %Or%1 Yhidks %QB)pgp} opi o
behavi our asulglog awdtahlehﬂitgme\dm@M@apyordtngltg\the iBvghimari ng gradients, i.e. a
hi gh pour thresiﬂf%lf&ab Foﬂﬂblf&ié}tcb%nﬁ%dtﬁﬁ’ﬁlawé&oﬂf %t@ﬁqe?&%ﬁ@ﬁ f@evﬁféh%ﬁé it on
of an EVA copoly wt oni an aviour wth | ower viscost

initial EV Amn@s%p;@mpanw cgptairgw OshP iphE ¢lortdeast pne doublerpurpose ﬁltw@ﬁtx he
proportion @fd ﬂ&v@ﬁ@ﬁﬁﬁésas&?&(@med\%ogbtpos%w ﬁﬁk@wwhﬁtmuermaﬂnms rsﬁ@ﬁ @§ ed to
t he startln(g got yﬁE i.n as on off 70%coto

10con] ugat i SHIETEE HoteY % ARET S’u‘iﬁp FRYETYIRG 88 ?fﬁﬂe Qa%“ 8%?“ é%l 8,
properti es. deodorantsn lakdnec aspsyeisndependesivh yagehtsy samidatriodifgers mfr fraiongi cal
behavi our, P RLHRAL &&I%L{SHB{I Y&f& EFOQJY[%EE\E p%%“&'d &érﬁat%ﬂé%ﬁé&ﬂ%@& % easier to

handl e. It al'so makes it easi hore concentr at e
sol uti38ns. Descapghegwiest of H@l@tﬁ%@ﬁp@we@@ hpating iffueds %(mt@tlmér@sSé)@ @pm ng to

the i tnvent | @phur aﬁ@atﬁ%@s& bhef‘&sﬁ’ﬂlét@ alé&?dhﬁg@éﬁﬁlﬁ%%ﬁﬁer s accordi ntg t0| the

i nvention, conc 0 r. solutions ca u articular

sol utions contd‘g if’i %@?&e‘é‘ygedn}éﬁﬁmgo%nﬁ?nﬁgﬁeﬁm %tfcgi”é Biedh 60
and 70% by lesi ghd dleu‘lllalehwmhngltb thedoVenenh. such as an aI [ phat| c or aromatic
hydr ocar bon | r_ hi ncentration, . | sl ty of. t hese

sol utions renan‘(?]tg W r?cnerésé%: g"f‘gba;%lva?ta%?s %% % or mtvﬁ%lodlsﬁgl eﬁna frﬁm it
200pepBat i orfsllcb\mmgrdﬁwnl@ddmmmtlamdnd theesvention's Pefenr¢dperniorvimfntdi st i I | at es,
fuel s and heat iRy DCﬁESé p OﬁdéFtEM‘?ﬁ)ﬁﬁﬁgf g to the invention.
The copol yners accorialﬁng to t eﬁ?nventl on are é\drfas filterability

addi tives to dileseuiptiomesd staiieg Bolsmdrsheat i ng oi | s. 25Di still.ates contai ning
at least a major part of a mddle distillate-type




hydrocarbon fraction with a sul phur content of |ess than 5,000 ppm
preferably | ess than 500 ppm and nore preferably still less than 50 ppm
and a mnor part of at |east one doubl e-purpose filterability and fl ow
additive according to the invention. elge distillates are represented by
distillates that boil between 150 and 450C 30 with a crystallisation
comencenent terr_El%ature Tcc greater than or equal to -5C, preferably
bet ween -5C and etartgigg cthylangdivng entet Fq’HOéXIe%rSf‘t‘%ﬁ] i Flgecprqﬁegst iof | %i‘?l on,
vacuum di st I1hb@1{ti%§,aré1st§iﬁs@1laﬁl%9§@ﬁfér§j¢o$ﬁ |kt es, distillates generated by
catal ytic cracking angi ro cracki n of v CKQE %:%ﬁrl | lates, distillates
resul ting from ARD yﬁﬁéep Vﬁ@gFOé@loéﬁ ati' oM conversi on and/ or
vi sco-reducti on b)3&mt pesagt:eﬁesgxsmpdxfstru&th&ths GG}QHGJH@@O%@QV'&T yhoh I scher
Tropsch Sf ractions, lgas§t N lr@&g&e gg?&%(?tf%% Epfengﬁupg tqfqmaeﬁls 8} %Irélﬂcﬂg(ﬁ %}k}d
erive eri a i'n

conversion of plant- andr or>'ani ima use one or
conbi nation, and esreus @fCpil thetgroyndHeyH anCial; - deri ved |ipids or mixtures

thereof. 18 O Coqlra?tfdmtllah ng @é/%rt't}%nmba% Mﬂtofftﬁetstraﬁﬁltg%}t&ertﬂaegéaee&ﬁI bed
exanpl es and enbodi nent s variants co be envi,sage t hose

Sk T ed i CHOtay 20 Eithagiok e G GAT OB U EaPar abTarabty 1 1 3

Two grades ofhdsé mmbdﬂ@feétwb@maﬂﬂ 680 and@@ls&i@hc(l%b@ﬁﬁ@btwmﬁ S\Miﬂel(D ested
5and a:lg hereafter ferred to.as starting

pol ymer 'cont ai ni‘N tc?u?p%arﬁl%“l%en&t}?dﬁnem’léﬁ gand O(%S{S?Cs‘gre@re §F8°t he
structure - (CH2) oafﬂm@mgmola of pirwdtire BB’ m(EHIEHNAOR i sn@lﬁch R2 iserGlé3ponds

to a starting pol Y RSy CQIEHI%I’ pdnrg? ﬁ\%lglrmggy n which n = 125 and

corresponds to the“structure - in which m= 18 and Rl is

CH3. 10ATRP pro®s€r a group offiugiuFes B’y éb@%’%”&m ip gthiguR asisdbgcri bed
in the first two stepp @ZHSC@H&ha rﬁqge@froﬁil@.{o75 n Eur PolymJ. 2002, 38,

759, ¢ espondl to the h I S,,an on. of .OH sites

Hovveve f or théf?A‘f"ffil5 %8‘11%/9%? 01r§ﬂ P%Ig% QF{Q&@Q AT g gEe lbﬁd R0

Bi pyri dine is usedbranshehdlkef chhlatobfjs @u BL ;s andwPVDERA. brdisixpept enaly. be As

shown in the proceg Liipeg WhalﬁoB%e‘f&%lkc’%l\}@ltg%ha%‘f%d 5@%@%1@? The

conj ugat|on reacti o 'S noni ore usi n roto
H30 NaO H CH3OH Tochaipy mpfesably wmwymﬂei@eematm tPfaRy sarbaM andpBE 19
1) The first step {gByds@lpsbysby al kaline nethanol ysis wit h a 10% wt .

sol uti of sodium hydr oxide. in The efficiency of ver sion of
vi nyl g@et ate groufs 4 HEdURG %Teoge %%lljraoﬁ’&m{}ﬁ Pf nlg 8¢ tthe Yot une of
al kali added. ThusmisareydMmgouRes’hy B olwhil’rate di ct ates the nunber of

pol yacryl ate 5c te C S t i i ion of the
OH groups usi ngp% ?rg@l t%t gmuﬂléhoté 1ST§ Qé\?‘f“l %ﬁ 1 a§et§ g—l Eﬁ)lg (Y,g.tl on
is dependenPTOQIDntaWe)ratmﬁNﬁo whyl reealidahenté. {érodey @fvﬂéltumlee Bd@edlsoglemﬁed tthe

obj ective '§/h¥c91il'1g‘a"cﬁ2@?1 mq%&ﬁ,}l on of OH groups, at |east one
equi val ent of chloracet’yl chlaoride p will be added: = 10 t hus,

when tdo equi valléhtle BMpHen Hi BT rgéo@ér f“vgfhe%fegt%ﬁséw%ldﬁgﬂ Uit dPngitat i on

is total incHdne xplﬁlelﬁe(ﬂ@@td@f tHer lnﬁtahyleﬁglth»f(t\Hetﬁ@lyéthsfll’ehetsh:ghﬁﬁlsnen@l’mM th a
| ess-t hanst oi chi onetr

parcial e SRR T E o BB s hare of At oA el P B TR “Deen
adapt ed fr omcotpatatointGhegiaaaftio ciystal @ad ¢herthey modldaﬂerth@ onviellsatoon patessand
obtain a nay QR R £ and configuration of the crystals formed.
30 In the case ¢) pertaining to the group of structure B*”’, the branched alkyl ester
groups are Cs to Cys groups in which the branch point may be anywhere in the alkyl
chain, preferably in position 2 or 3 of the alkyl chain, preferably in such a way as to
generate a tertiary carbon. Preferably the group neoalkanoate OCOR’”’ is selected
from the groups of pivalate, isopentanoate, isohexanoate, 2-ethylhexanoate,
35 isononanoate, isodecanoate, isotridecanoate, neononanoate, neodecanoate and
neoundecanoate.

General description of preparation processes for the conjugated polymers

according to the invention.




15di stri buti on. This step, which uses the reaction of the CuBr/PMEDTA
systemwi th the prinmer obtained in step 2) gives exchange reactions with
conversion of 84.5% of the nonomer in fiye hours (nmeasured by vapour phase
chromat ography [VPC]), and pol ynmer si ze%i stributions of 1.18 (neasured by
CPV). 20A conparison with the catalytic system described by Garcia

(Cud /bipy) gave a | ower conversion rate (61.5%in 22 hour{shg1 and br oader
size distributiof prepsgyion procesyHer Fpbwreroparcst Phtpercedd o/ iedr eiteid out

using 2 et hydcc oG Yh A8 ok 2R esafedt RBIcEURSHAS IR pekdide. "R ABSNt Of
roug has been

structure COP? he 2 et hyl - hexyl

r epr oduced v%in’t ‘ﬁ‘teé %tr%‘iimglrﬂ?ﬂlatﬁ%ﬁ’(? ’F%“S??)‘R?ﬂ rFE}?tl\%l caJtWB R s
butyl, | aur yubgituidroinabs smxigwtmermiwhyh det ycbpol‘ymbﬂ’ adésylibedpgntvadecyt,
noxadecyl . Sigoavle g RLeT ARk HOUBR: croqe SRR SLIRLE LS, Adhedl 1o

used, tarting po sso in an aronati
ker osene fr agenasmer PaneadStleﬁiﬂéffSaltCuﬁ@e @ﬂlcgbmed\mteld petyinrarisaigon feegss. takl ng into

account the breaqdow i RARSHA W m@énnteﬁﬁté RirhlaB6:0T0f ANH K $&ALANICE B th30

reacti on nmedi um under an inert gas (nitrogen_ or argon), the nononer and t he
initiator (pEF§ENdR) thyrssartingsthylnes/indristcaolymgreat tlhﬁ tEi&iABE §hrbon e th
proportion groeBOoXé. de((Is,-ORVQORN),0; & BB doraitivh of Wittdd rh@SHECT ort ﬂnete@%r

to b di c di at ed t th
e ok, B AR b nra RRePukBru S Rbe TR0 Bl RGFotge are
partial ly hyustohywedftivedkdsrer Ri cihe groups3, 35calCHeGHOEOG HR ).
e capt o- acet | ¢ agh the TH e RliiRe® IRAEARE Gy Ml LSS PV WhGhol yuped as

a chain transfer ent in ac Isation Initiate
Waen a free SHiiW Ywhmatl@aerr\@aélﬁ P@hbwawnamwéla&é@rpra@ﬂwé@ Wé th«:/ffée
transfer magipagent is chosen, the first step is to prepare an

et hyl eng- vi nyl | or gacet at e by 20 ses ficatio t he EVA and the

chl or ogget i ¢ aciB9h Bh& PireSanite? o?ﬁ cUr &% | EHREY ep‘g%’m%%‘)fleﬁﬁéﬁ%t ure.

Then et hyl emebstitutgd vingtloanetnat @ricsedpenéeh aftber thy 3 eat ionghd heliet-tyhyéme vi nyl

chl or oacet atcﬁ*b%&%frg%ttﬂé?i n%é gfide (KI). Finally, the acrylate nononer is
| a

pol yneri sed Wt 5Ref erence coul d be nmade to the processes
descri bed by Gadet@dmng t@ane@leaembOMGytrnthq fieting gylensvinyl 34Qr pglymeand

Teodor escu E?ehﬁﬁnﬁl y. ableasdd vegrunelbana! hg@lg&’{@éds p8thg Giltes3 %0139@

Exanpl e 2 ar.ed. produc . masses of t pr epar ed
pr oduct’ aspwﬁgwaé@nb@f Bpcukityied aid r&@ww”ﬁb%%fweﬁgs SplyiFAisteomD] |
fall w thincdihee cangeonfusidy G0Qr 30 a@ﬁDtr@lslﬂﬂJprdcesg' beT Rh}ifrﬂtﬁﬁb q:)lfftssﬁdeC(Sf ©of the

o epar . B OGS 18 SN0V THRL S TRRLS B S5, Aol Y et
presence of a free rad10a1 1n1t1ator
The ATRP process is undertaken in the presence of a catalytic system
25 including a transition metal and a nitrogen-containing ligand. This can generate a
copolymer conjugated with substituted ethylene groups, possibly carrying a halogen
atom.
To achieve conjugation of the vinyl ester monomer by ATRP, the copolymer
has first to be activated by creating priming sites.
30 Such an activated copolymer is generated by firstly partially hydrolysing the
OCOR| residues of group B on the polymer chain, and then esterifying them all.
This procedure based on hydrolysis followed by esterification is analogous to
that described by Garcia F. G. et al. in Eur Polym J. 2002, 38, 759.
Thus, the activated ethylene-vinyl ester copolymer is generated by preliminary
35 partial hydrolysis of the esters in group B of a starting ethylene-vinyl ester
copolymer as described above. The hydrolysis is carried out by alkaline
methanolysis, and the conversion efficiency of vinyl ester groups into vinyl alcohol

is dependent on the volume of alkali used. By varying the rate of hydrolysis in step a)



%ml C(xl) %nml D (x2) %ml Q in D (pl) 1 P1 none 88.8 (130) 11.2 (16)
0 (0) 0(0) O (0) 2 PL 2EHA 79.7 (130) 8.9 (14.2) 0 (0) 11.4 (1.8) 94.9
(22) P1 2EHA 81.4 (130) 5.6 (8.7) O (0) 12.9 (7.3) 83.4 (6) 4 P1 2EHA 84
(130) 9.2(14) 0 (0) 6.7(2)

of the process, the number of conjugates Q branched on the final copolymer can be
controlled.

This hydrolysis step is followed by complete or partial esterification of the
resultant vinyl alcohol groups by a halide of an alpha-halogenated acid, preferably 2-

5 chloro-propionate chloride or, according to a variant, a halide of a dihalogenated
alpha acid such as dichloroacetyl chloride.

To generate the conjugated polymer of the invention through atom transfer
radical polymerisation (ATRP), the process described by Garcia F. G. et al. in Eur
Polym J. 2002, 38, 759 is adapted to the special problem of the starting ethylene-

10 vinyl ester copolymers generally used in diesel fuels, the molecular weights of which
tend to range from 5,000 to 20,000.

In consequence, the catalytic system used in the invention includes a halide of
a metal belonging to the group of transition metals, preferably a copper halide, or
more preferably still CuBr. It has been observed that the polymerisation reaction

15 proceeds faster with CuBr than with CuClL

The catalytic system used in the invention also contains a nitrogen-containing
ligand, preferably a polyalkylamine of structure H-[NR-(CH,);-];-NHa(1), in which R
is a hydrogen atom or a hydrocarbon radical containing 1-10 carbon atoms, i and j
being whole numbers ranging from 2 to 10, preferably from 2 to 5. Preferably, the

20 polyamine is pentamethyldiethylenetriamine (PMEDTA).

Thus the combination of CuBr and PMEDTA gives the best results and ensures
better priming and better polymerisation control, notably finer size distribution.

Conjugation of the activated copolymer is then achieved by ATRP (atom
transfer radical polymerisation) in the presence of a catalytic system including a

25 transition metal and a nitrogen-containing ligand. During this step, controlled
polymerisation is carried out on a vinyl ester monomer with a chain containing 1 to
30 carbon atoms, preferably acrylic, at the halogenated priming sites. This
polymerisation at the priming site makes it possible to graft on polyester residues,
more particularly polyacrylate residues. This step has been modified from that

30 described by Garcia to take into account the structures and properties of the
polyacrylates used in the invention.

Thus the catalytic system is preferably based on CuBr to increase the reaction
rate and facilitate exchange. The catalytic system preferably uses
pentamethyldiethylenetriamine (PMEDTA) to enhance priming and ensure better

35 polymerisation control, notably finer size distribution. This reaction is
advantageously carried out in an aromatic solvent, preferably toluene, at a
temperature of between 30°C and 120°C, for 1-10 hours, preferably 3 hours at 80°C.

The molar ratio of primer/CuBr/ligand varies around the stiochiometry.



88(7.4) 5 P1 2EHA 86.9 (130) 8.2(12) 0 (0) 4.95(4) 69.4(3) 6 P1 2EHA 80.4
(130) 7.6(12) O (0) 12 (4) 87.4 (8.4) 7 P1 2EHA 80.5 (130) 5.6(8) 2.3(4)
11.6(4) 87.9(8) 8 P1 butyl acrylate 82.8 (130) 8.8 (13.4) 0 (0) 8.45 (2.6)
89.1 (8) 9 P1 lau ryl acrylate 14

According to a variant, conjugated polymers according to the invention can
also be generated using a conventional, free radical-mediated polymerisation process
in the presence of a free radical initiator, on the activated copolymer carrying
priming sites. This variant is particularly interesting for industrial-scale applications

5 in which it is more difficult to control the polymerisation reaction and polymer chain
length than with the ATRP process.

According to another variant, conjugated polymers according to the invention
can also be generated by direct coupling, onto the alcohol groups of a partially
hydrolysed copolymer as described above, of a functionalised polyacrylate of

10 structure TOC-(CH,-CHCOOR),,- in which pl and R are as they are defined above,
and T represents a halogen atom, in particular Cl, or an OH group. This corresponds
to room-temperature esterification in the presence of an amine like pyridine at a
stoichiometric ratio.

Description of substituted vinyl monomers.

15 Polymerisation at priming sites carrying either a free radical or a halogen atom,
is achieved with substituted vinyl monomers of two types:

Preferably, use is made of a monomer of structure M1 CH,=CZCOOR, in
which Z corresponds to a hydrogen atom or a CH; group, the group R corresponds to
a linear or branched alkyl group, either saturated or unsaturated, C;—Cs, i.e.

20 methacrylic and/or acrylic esters which give polymethacrylate or polyacrylate

polymers.
The M1 methacrylic and/or acrylic ester monomer is chosen from among

compounds in which the R group contains 1-30 carbon atoms, may contain mono- or
poly-aromatic residues, preferably with 2-20 carbon atoms and more preferably still
25 4-18 carbon atoms, or 615 carbon atoms, or 612 carbon atoms. The preferred M1
ester monomers are chosen from poly (2-ethythexylacrylate) and lauryl polyacrylatee

with a particular preference for poly (2-ethylhexylacrylate).
Use is also made of a monomer of structure M2 CH,=CZOCOR, in which Z

corresponds to a hydrogen atom or a CHjs group, and the group R corresponds to a

30 linear or branched alkyl group, either saturated or unsaturated, C;—Cjy. Preferably,

the group R in M2 here represents a branched alkyl group of Cs to Cys in which the

branch point may be anywhere in the alkyl chain, preferably in position 2 or 3 of the

alkyl chain, preferably in such a way as to generate a tertiary carbon. Preferably the

group OCOR is selected from the groups of pivalate, isopentanoate, isohexanoate, 2-

35 ethylhexanoate, isononanoate, isodecanoate, isotridecanoate, neononanoate,
neodecanoate and neoundecanoate.

Because of the presence of polar groups, these monomers create conjugated

polymers which can block the growth of paraffin crystals. Moreover, these



85.2 (130) 9(13.4) 0 (0) 5.8 (2.6) 81.3 (4.4) 10 Pl nethacryl ate Cl2-Cl5 87
(130) 9.6(14) 0 (0) 3.4(2) 75.2 (2.9) 11 Pl methacryl ate C16-C1l8 86.3 (130)
9.2 (13.4) 0 (0) 4.6 (2.6) 75.8 (3.1) 12 Pl acrylate C18-C22 84. 9 (130)
10.8 (13.4) 0 (0) 4.3 (2.6) 76.3(3) 13 PP copo (2EHA/ MA C12- C15)

conjugates can also promote the formation of new seed points and thereby induce a

dispersing effect, both useful properties when it comes to low-temperature

applications.
These ester monomers were chosen because they generate polymers with a
5 vitreous transition temperature T'g of over -80°C, preferably between -8§0°C and -50°C.

Their alkyl group is not too long, varying from 1-15 carbon atoms. In consequence,

they help reduce the viscosity of the final copolymer.
Structures and properties of the conjugated ethylene-vinyl ester copolymers

obtained in the invention.

10
The number of conjugates introduced will depend on the number of priming

sites generated before the conjugation step.
Conjugate size or length defined by p (pl in the group Q1 or p2 in the group
Q2) is dependent on the number of priming sites in the activated polymer and the
15 amount of ester monomer added in the conjugation step. At a constant level of ester
monomer, the greater the number of sites, the smaller will be the conjugate;
conversely, the greater the number of sites, the longer will be the conjugate.
Molar masses of the copolymers according to the invention, as measured by
GPC, are over 10,000 g.mol'l, preferably between 10,000 and 40,000 g.mol'l, more
20 preferably between 10,500 and 30,000 g.mol™ and more preferably still between
12,000 and 20,000 g.mol .
According to the invention, the conjugated ethylene-vinyl ester polymers with
a molar mass of over 10,000 g.mol™ include:
a) an ethylene-derived group of structure A — (CH2-CH2)n—;

25 b) at least one group of structure B: — (CH2-CHOCOR1)m-x— in which R1 is
at least one residue selected from the groups of linear or branched alkyl
groups C1-C15;

c) one group of structure C: — (CHQ-CHOH)XI—;
d) at least one group of structure D: — (CH2-CHG)x2— or of structure D’

30 -CH2C(OCOCH3)Q)x2— in which G corresponds to a group of structure
G1 or G2 or G3 in which:

G1 corresponds to the structure —-OCOCHCH3Q—;
G2 corresponds to the structure —-OCOCH2Q—;
G3 corresponds to the structure -OCOCH2SQ—;

35 in which Q represents
— either a group of structure Q1 —(CH2-CZCOOR)p1-Xq;

— or a group of structure Q2 -(CH2-CZOCOR)p2-Xq;



77.7 (130) 8.6(14) 0 (0) 13.7(2) 91.5 (11) 14 Pl veoval 0 86.6 (130) 9.5
(13.7) 0 (0) 3.9 (2.3) 78.6 (3.8) 15 P2 none 87.5 (124) 12.5 (18) 0 (0) O
(0) 0 (0) 16 P2 2EHA 81.6 (124) 9.9 (15.3) 0 (0) 8.4 (2.7) 87.2(7) 17 P2
2EHA 74.4 (124) 9.1 (15.3) 0 (0) 16.5 (257) 93.9 (15)

in which X corresponds to a halogen atom, preferably Br or I, q ranges
from O to 1, Z corresponds to a hydrogen atom or a CHs; group, and R
corresponds to a linear or branched alkyl group, either saturated or unsaturated,
C—Cs, preferably C4—Cl15, advantageously Cs—C;s and more advantageously
5 still Ce—C\2, and more particularly 2-ethylhexylacrylate;
copolymer in which:
n is between 48 and 643, and is preferably between 79 and 515
m is between 5 and 105, and is preferably between 10 and 71
X (x = X1 + Xp) 1s between 0.25 and 52, and is preferably between 0.5 and 36
10 X 15 between 0 and 0.95x, preferably x; =0
Xz 1s between 0.05x and x, preferably x, = x
p: ranges from 1-800, and is preferably between 1 and 50.
p2 ranges from 1-100, and is preferably between 1 and 6.
The molar percentage of A groups in the polymer is 29 to 97% mol, preferably
15 54 to 90% mol or, in an equivalent fashion, the weight percentage of A groups in the
polymer is 7-81%, preferably 20-62%;
The molar percentage of B groups in the polymer is 1 to 20% mol, preferably
3.5 to 11% mol or, in an equivalent fashion, the weight percentage of B groups in the
polymer is 1-64%, preferably 4-25%;
20 The molar percentage of C groups in the polymer is 0-~10% mol, preferably 0%
mol or, in an equivalent fashion, the weight percentage of C groups in the polymer is
0-7%, pretferably 0%;
The molar percentage of D groups in the polymer is 0.6-64% mol preferably
2.3-42% mol or, in an equivalent fashion, the weight percentage of D groups in the
25 polymer is 10-85%, preferably 16—75%;
The molar percentage of Q in D: from 8.2-99.9% mol, preferably from 35—
98.7% mol or, in an equivalent fashion, the weight percentage of Q in D: from 30—

99.9% mass, preferably from 50-99.3%.

Properties:
30 Conjugation enhances the solubility of the copolymers in hydrocarbons. For

middle distillates treated with copolymers of the invention, this improves LFT
filterability characteristics as measured according to SOP IP387. In practice, the
enhanced solubility of the conjugated polymer prevents the insoluble fraction from
blocking the filter (which commonly has a pore size of 1.6 micron) and reduces the
35 Filter Blocking Tendency (FBT) compared with the initial copolymer. This
improvement in FBT is observed whatever the amount of conjugated polymer

_(whatever the molar percentage of the group Q in the group D).
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Description of the concentrated additive solutions according to the invention.

15 Starting with conjugated copolymers according to the invention, concentrated

polymer solutions can be made up, in particular solutions containing between 50 and
80% by weight, preferably between 60 and 70% by weight of polymer in a solvent
such as an aliphatic or aromatic hydrocarbon. Despite their high concentration, the
viscosity of these solutions remains within acceptable limits for the usual handling

20 operations for hydrocarbon additives.
Description of distillates, fuels and heating oils containing additives according

to the invention.
The copolymers according to the invention are added as filterability additives

to distillates, fuels and heating oils.

25 Distillates containing at least a major part of a middle distillate-type
hydrocarbon fraction with a sulphur content of less than 5,000 ppm, preferably less
than 500 ppm, and more preferably still less than 50 ppm, and a minor part of at least
one double-purpose filterability and flow additive according to the invention.

These distillates are represented by distillates that boil between 150 and 450°C,

30 with a crystallisation commencement temperature Tcc greater than or equal to -5°C,
preferably between -5°C and +10°C, and including distillates from direct distillation,
vacuum distillates, hydroprocessed distillates, distillates generated by catalytic
cracking and/or hydro-cracking of vacuum distillates, distillates resulting from
ARDS (atmospheric residue desulphuration) conversion and/or visco-reduction

35 processes, distillates from the recovery of Fischer Tropsch fractions, distillates
generated by BTL (biomass-to-liquid) conversion of plant- and/or animal-derived

material, used alone or in combination, and esters of plant- and/or animal-derived

lipids or mixtures thereof.
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Two grades of starting ethylene-vinyl acetate (EVA) copolymer were tested

5 and are hereafter referred to as P1 and P2:
P1 corresponds to a starting polymer containing A groups in which n = 130 and
B corresponds to the structure — (CH;-CHOCOR ),— in which m = 16 and R is CHj.
P2 corresponds to a starting polymer containing A groups in which n = 125 and
B corresponds to the structure — (CH,-CHOCOR |),— in which m = 18 and R is CH;.
10 ATRP process:
The first two steps are carried out as described in the first two steps of Garcia
F. G. et al. in FEur Polym J. 2002, 38, 759, corresponding to the hydrolysis and
esterification of OH sites. However, for the ATRP polymerisation, a catalytic pairing
of CuCl and Bipyridine is used instead of that of CuBr and PMDETA.
15 Example 1.
As shown in the process outlined below, conjugation is achieved using EVA.
The conjugation reaction is monitored using proton NMR.
, o | NaOH/CH,OH
20 CHp CHp t . CHy CH - -——-~—>3 CH—CH, } ( CH,—CH } ( CHz—CH+
§ o, Toluéne ! (L ' (I)H ‘
\C o] \C:O
e H3C/
CICOCHCICH,
25
) [ L !
~<~CH2—CH2~>H—€CH2——TH A HZ_TH TR Hz——’.. »
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/ C—=0
HiC /
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30 |
(15151 CHs
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—cr—{cn, \ [ er— et cp —cn—)
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1) The first step is hydrolysis by alkaline methanolysis with a 10% wt.
solution of sodium hydroxide in methanol. The efficiency of conversion of vinyl
acetate groups into vinyl alcohol groups will depend on the volume of alkali added.

Thus, varying the hydrolysis rate dictates the number of polyacrylate
5 conjugates.

2) the second step is esterification of the OH groups using chloracetyl
chloride. The efficiency of OH esterification is dependent on the amount of the
chlorine derivative added. Since the objective is to limit the concentration of OH
groups, at least one equivalent of chloracetyl chloride per OH group will be added:

10 thus, when two equivalents of the chlorine derivative are added, esterification is total
in the presence of triethylamine (without triethylamine or with a less-than-
stoichiometric amount of the chlorine derivative, the reaction is partial.

3) The atom transfer radical polymerisation step has been adapted from that
of Garcia to increase the monomer conversion rate and obtain a narrower size

15 distribution.

This step, which uses the reaction of the CuBr/PMEDTA system with the
primer obtained in step 2) gives exchange reactions with conversion of 84.5% of the
monomer in five hours (measured by vapour phase chromatography [VPC]), and
polymer size distributions of 1.18 (measured by CPV).

20 A comparison with the catalytic system described by Garcia (CuCl/bipy) gave
a lower conversion rate (61.5% in 22 hours) and broader size distributions (1.59).

The above operating procedure carried out using 2 ethyl-hexyl-acrylate
(2EHA) as the substituted vinyl monomer of structure M1 CH,=CZCOOR in which
R is the 2 ethyl-hexyl group has been reproduced with substituted vinyl monomers

25 M1 in which the group R is butyl, lauryl or various mixtures of tridecyl, tetradecyl,
pentadecyl, hexadecyl, eicosyl and steraryl groups.

When a simple free radical is used, the starting polymer is dissolved in an
aromatic solvent (e.g. a kerosene fraction) at a temperature of 90°C with stirring.
Then, taking into account the breakdown temperature of the initiator and keeping the

30 reaction medium under an inert gas (nitrogen or argon), the monomer and the
initiator (peroxide) are added at a constant rate. In general, the proportion of peroxide
is between 0.5 and 5% wt. with respect to the monomer to be polymerised.

When a free radical-mediated reaction with a sulphur derivative-type transfer
macroagent is chosen, the VA groups are partially hydrolysed then esterification is

35 carried out with mercapto-acetic acid. This yields a mercapto-modified EVA which
is used as a chain transfer agent in acrylate polymerisation initiated by AIBN.

When a free radical-mediated reaction with a halogen derivative-type transfer

macroagent is chosen, the first step is to prepare an ethylene-vinyl chloroacetate by
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The characteristics of the prepared products are shown in Table 1.

Table 1
Ref ;é?;tgi C:;[;lgzgin conjugated polymer
% mol % mol % mol % mol % mol
A (n) B (m-x) C (x1) D(x2) [QlinD (pl)
1 P1 none 88.8 (130) 11.2 (16) 0 (0 0 0(0)
2 Pl 2EHA 79.7 (130) | 8.9(14.2) 0(0) 11.4(1.8) | 94.9 (22)
3 P1 2EHA 81.4 (130) 5.6 (8.7) 0 (0) 12.9(7.3) 83.4 (6)
4 Pl 2EHA 84 (130) 9.2 (14) 0(0) 6.7 (2) 88 (7.4)
5 P1 2EHA 86.9 (130) 8.2 (12) 0 () 4,95 (4) 69.4 (3)
6 P1 2EHA 80.4 (130) 7.6 (12) 0(0) 12 (4) 87.4 (8.4)
7 P1 2EHA 80.5 (130) 5.6 (8) 2.3(4) 11.6 (4) 87.9(8)
8 P1 butyl acrylate | 82.8 (130) | 8.8(13.4) 0 (0) 8.45 (2.6) 89.1 (8)
lauryl
9 P1 acrylate 85.2 (130) 9(13.4) 0(0) 5.8(2.6) | 81.3(4.4)
methacrylate
10 P1 C12-C15 87 (130) 9.6 (14) 0(0) 34(2) 75.2 (2.9)
methacrylate
11 Pl C16-C13 86.3 (130) | 9.2 (13.4) 0(0) 4.6 (2.6) | 75.8(3.1)
acrylate
12 Pl Cl8-C22 84,9 (130) | 10.8 (13.4) 0(0) 4.3 (2.6) 76.3 (3)
copo
13 P1 (CEHA/MA. | 77.7 (130) 8.6 (14) 0(0) 13.7(2) 91.5(11)
C12-C15)
14 Pl veoval( 86.6 (130) | 9.5(13.7) 0(0) 3.9(2.3) | 78.6(3.8)
15 P2 none 87.5(124) 12.5 (18) 0 0 00
16 P2 2EHA 81.6(124) | 9.9(15.3) 0(0) 8.4 (2.7) 87.2(7)
17 P2 2EHA 74.4 (124) | 9.1 (15.3) 0(0) 16.5(2.7y] 93.9(15)
18 P2 2EHA 77.5(124) | 7.5(12.2) 0(0) 15 (5.8) 85.7(5.9)
19 P2 2EHA 80.5(124) | 7.8(12.2) 0(0) 11.7(5.8)| 81.3(3.3)
X =X;+Xp

15

_The value of p1 corresponds to the extent of polymerisation of Q1 in D.
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Samples 1 and 15 are reference samples for both of the grades of EVA tested,

i.e. P1 or P2.
Samples 2 and 3 have the same amount of polyacrylate but not the same

number of conjugates:
5 Sample 3 has four times as many conjugates as sample 2, and therefore
conjugates that are four times shorter since the polyacrylate content is the same.
Of the conjugated 2EHA samples (2 to 7), samples 4 and 5 contain less 2EHA
polyacrylate than the others (cf. the % mol D column).
Samples 8 to 12 carry polyacrylate cognates with different alkyl chains.
10 Sample 8 has conjugates of poly(butyl acrylate).
Sample 9 has conjugates of poly(lauryl acrylate).
Sample 10 has conjugates which are a mixture of {poly(lauryl methacrylate)
(20-30%), poly(tridecyl methacrylate) (25-35%), poly(tetradecyl methacrylate) (25—
35%), and poly(pentadecyl methacrylate) (15-25%)}.
15 Sample 11 has conjugates which are a mixture of {poly(stearyl methacrylate) (60—
75%), poly(hexadecyl methacrylate) (22—-35%), poly(eicosyl methacrylate) (< 2%)}.
Sample 12 has conjugates which are a mixture of {poly(stearyl acrylate) (40—
46%), poly(eicosyl acrylate) (8—14%), poly(behenyl acrylate) (42-48%)}.
Sample 13 has mixed conjugates on 2EHA + mixed C12-C15 methacrylate =
20 mixture {poly(lauryl methacrylate) (20-30%), poly(tridecyl methacrylate) (25-35%),
poly(tetradecyl methacrylate) (25-35%), and poly(pentadecyl methacrylate) (15-25%)}.
Sample 14 is conjugated with vinylneodecanoate.
Samples 16 to 19 correspond to modifications of the P2 polymer:
Sample 18 has the same number of conjugates as sample 19, but they are

25 longer (because there is more polyacrylate in sample 18 than in sample 19).

Results.
Efficacy tests for LFT, filterability (FBT) and viscosity were carried out on two

types of fuel, Gz1 and Gz2, the characteristics of which are shown in Table 2.
30 By virtue of its structure, the P2 polymer is more effective with Gz1, whereas

the P1 polymer is more effective with Gz2.
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Table 2.
Reference Gzl Gz2
Paraffin content (measured by LC/GC)
<C13 4.53 2.05
C13-C17 8.61 4.58
C18-C23 5.47 4.64
> (C24 0.66 0.94
TOTAL n-Paraffins (% wt.) 19.27 12.21
LFT (°C) -4 1
PTE (°C) pour point temperature -12 -6
PT (°C) cloud point -4 2
MV15 0.8327 0.8541
Sulphur content (ppm) 39.8 930
Viscosity at 40°C (mm?s) 2.725 2.6348
Ketane calculated D4737 50.1 448
Aromatic content IP391
Mono Aromatics % 22.7 26.6
Di Aromatics % 6.2 9.1
Poly Aromatics % 0.6 1.9
an?rrfeggeir?;tf ‘Pelrsr?ggralture. 762 -12
Distillation D86 (°C)
Initial Point 167.6 156.4
T10 203 189.8
120 224.7 203.5
T50 274.5 271.9
T80 3171 331.3
T90 337.4 354.3
T95 353.9 3711
Final Point 356 3734

10

Gzl is a fuel with a sulphur content of below 50 ppm which contains less than
0.7% wt. n-paraffins with a carbon number of over 24, and a C18-C23 paraffin

concentration of over 5%; its TCC is below -5°C.
Gz2 is a fuel with a sulphur content of below 5000 ppm which contains more

than 0.7% wt. n-paraffins with a carbon number of over 24 and a TCC of over -5°C.

LFT is measured as stipulated in the NF EN116 Norm.
Polymers P1 and P2 present jumps in LFT efficacy at concentrations close to
140 ppm (Gz2) and 210 ppm (Gzl). The LFT performance of modified polymers

was measured at these two concentrations and compared with those of the

corresponding starting polymers.
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The viscosity of the polymers was measured on a solution diluted with 30% wt.
Solvarex 10 (an aromatic petroleum fraction) at 40°C, using a titanium, constrained
rheometre with cone-plane geometry (20 mm/2°), with a solvent trap.
FBT (Filter Blocking Tendency) was measured using the IP 387 method which
5 is equivalent to "solubility measurement” of the additive in the fuel.
The additive is well dissolved if FBT < 1.41.

The results are shown in Table 3.

Table 3.

Reference | Distillate LET (aEOIC4)0 ppm) | LET (a(to2cl)0 ppm) FBT ;/Olz_clo )51(%/&(.:;
1 Gz1 -14 -16 10.05 5.9
2 Gzl -17 -18 1.05 3.6
3 Gzl -15 -16 1.05 0.98
4 Gzl -14 -16 1.11 5
5 Gzl -15 -16 1.06 2.5
6 Gzl -17 -18 1.05 2
7 Gzl -13 -18
8 Gzl -8 -13 1.18 3.7
9 Gzl -12 -15 1.01 0.8
10 Gzl -13 -14 1.03
11 Gzl -3 -3 1.02 12.4
12 Gzl -3 -3 3.48 15.3
13 Gzl -17 -16 1.01
14 Gzl -8 -12 10
15 Gz1 -14 -17 3.88 1.9
16 Gzl -15 -17 1.06 2.5
17 Gzl -13 -17 1.05
18 Gzl -8 -8 1.05 5
19 Gzl -14 -14 1.05 1.9
1 Gz2 -11 -12
2 Gz2 -13 -12
3 Gz2 0 -2
4 Gz2 -10 -10
5 Gz2 -1 o -10
6 Gz2 -2 -10
7 Gz2 0 -3
9 Gz2 -3 -10
13 Gz2 -9 -10

14 Gz2 -6 -9
10 Samples 1 and 15 are reference samples for both of the grades of EVA tested,
1.e. P1 or P2.

It is worth noting that, by virtue of its characteristics, Gz2 is far more

"discriminating” than Gz1 when it comes to efficacy vis-a-vis LFT.
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Samples 2 and 3 contain the same amount of polyacrylate but not the same
number of conjugates:

Sample 3 carries four times as many conjugates as sample 2, and therefore the
conjugates are four times shorter since the polyacrylate content is the same.

5 In terms of LFT efficacy, it can be seen that sample 2 is effective in both types

of distillate (Gz1 and Gz2) whereas sample 3 is only effective in Gz1.

In practice, too high a degree of conjugation (% mole B > 7.5% mol) on P1
heavily modifies the starting polymer's original structure, compromising its efficacy

as is more apparent in Gz2.

10 Both are highly soluble (FBT < 1.41).
By virtue of its many conjugates, sample 3 has the advantage of being far more

fluid than the starting polymer P1.

Of the conjugated 2EHA samples (2 through 7), samples 4 and 5 contain less
polyacrylate than the others (cf. the % mol D column) but it can be secen that, even

15 with a lower polyacrylate content, efficacy is seen in terms of LFT, solubility (FBT <
1.41) and viscosity.

If the effect is examined in the presence of C groups—sample 7 which can be
compared with sample 6 because they have the same number of conjugates for the same
amount of polyacrylate—it can be seen that the presence of C diminishes LFT efficacy

20 in Gzl (sample is 6 effective from 140 ppm up whereas efficacy is not seen with sample
7 below 210 ppm) and, more importantly, they compromise efficacy in Gz2.

Samples 8 to 12 carry polyacrylate conjugates with different alkyl chains.

They can be compared to sample 2 which has conjugates of poly(2-ethyl hexyl
acrylate).

25 It can be seen that the LFT efficacy of sample 8 is diminished in Gzl and that
samples 11 and 12 are not at all effective in Gz1. These samples—in which the alkyl
chains of the conjugated acrylates contain more than 15 carbon atoms—do not act as
"seeders” and are more active as cloud point additives in that they solubilise the
paraffins.

30 Thus, the most effective samples vis-a-vis LFT are those with poly(alkyl
(meth)acrylate) conjugates with an alkyl chain of between C6 and C15. Moreover,
they all dissolve well (FBT < 1.41) apart from sample 12. Conjugated polymer
viscosity is lowest with conjugates of 2-ethyl hexyl polyacrylate and lauryl
polyacrylate. Samples 11 and 12 containing more crystalline n-alkyl

35 poly(meth)acrylate are more viscous. Conjugating C16—-C22 poly(meth)acrylate does
not reduce the viscosity of the starting copolymer.

Sample 13 is highly effective vis-a-vis LFT in Gzl and Gz2. It also dissolves

efficiently (FBT < 1.41).
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Sample 14 is conjugated with vinylneodecanoate: its LFT efficacy is diminished
in Gz1 but it works well in Gz2. On the other hand, it is more viscous than P1.
Of samples 16 to 19, only sample 18 does not work with respect to LFT in
Gzl: if it is compared to sample 19, it is carrying the same number of conjugates but
5 they are longer (because sample 18 contains more polyacrylate than sample 19).
There is therefore a conjugate size which cannot be exceeded (i.e. a maximum
amount of polyacrylate) for a given number of conjugates.
All the samples are soluble (FBT < 1.4) but no improvement in viscosity is
seen with respect to P2.
10 An improvement in viscosity is only seen at shearing forces of under 10 s, ¢.g.
with sample 19 which is Newtonian unlike P2 which is thixotropic; NB the Pl

polymers show less thixotropy.
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X = X1 T X3 and X ranges from 0.25 to 55 preferably from 0

the molar percentage of A groups in the polymer is 29-97% in moles,
preferably 54-90% in moles;

30 the molar percentage of B groups in the polymer is 1-20% in moles,
preferably 3.5-11% in moles;
the molar percentage of C groups in the polymer is 0-10% in moles,
preferably 0% in moles;
the molar percentage of D groups in the polymer is 0.6-64% in moles,

35 preferably 2.3—42% in moles and the molar percentage of Q in D goes
from 8.2-99.9% in moles, preferably 35-98.7% in moles.

2. Polymer according to Claim 1 in which Q represents a group of structure Q1 —
(CH,-CZCOORg1)p1—Xqin which q is 0, and p; ranges from 1 to 50.
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8.  Polymer according to any of Claims 1 through 7 in which:
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the group of structure B represents a group of structure B’ —(CH-

CHOCOR’ ) in which R’y is a CH3 group, and m’ ranges from 10 to 71;

x ranges from 0.5 to 36 with x; = 0.

Q represents a group of structure Q1 — (CH,-CHCOOR),1—X, in which q is 0,
35 pl ranges from 1 to 50, and R corresponds to a linear or branched alkyl group,

either saturated or unsaturated, C;—Csg, or preferably C4—C;s,

the molar percentage of A groups in the polymer is 54-90% in moles

the molar percentage of B groups in the polymer is 3.5%—11% in moles.
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35 jjj) partial esterification of these sites with a halide of halogenic acid of
structure XOC-CH,;X;-CH3 in which j is 1 or 2, and X represents a
halogen atom, preferably Cl, such that the esterification efficiency is
greater than 50% preferably 100%; followed by
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Cl ai m 185as a15f| IPtr@eabﬂqopt@m&tmarm ohCldras Oitod 3tlor thei prapasatipnsef ¢apatyenerype
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to any 8% C diins lﬁllnsmm@hha con@trate@ solutibn ac@@ding to Claim 16 as a filterability

and flow additive for middle distillate-type hydrocarbons.

18. Utilisation according to Claim 17 in hydrocarbons with a content of n-paraffins
containing more than 18 carbon atoms of over 4% by weight.

19. Utilisation of the concentrated solution according to Claim 16 as a base for

35 fuels for diesel motors and domestic heating oils.

20. Double-purpose additive to improve the low-temperature filterability and flow
of liquid hydrocarbons containing a conjugated polymer according to any of
Claims 1 through 8.
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distillates containing at |east a nmajor conponent of a mddle
distillate-type hydrocarbon fraction with a sul phur content of |ess than
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contalnlng at | east one disti | at e accor to an al ns
20 containing more than 24 carbon atoms is greater than or equal to 0.7%.

25. Distillates according to any of Claims 22 to 24, in which the content of n-
paraffins with a carbon number from C24 to C40 ranges from 0.7 to 2%.

26. Diesel fuel containing 0—-500 ppm sulphur and at least one distillate according
to any of Claims 21 to 25.

25 27. Fuel containing a distillate according to any of Claims 21 to 25 in which the
minor component contains 10-5000 ppm of at least one double-purpose
filterability and flow additive according to Claim 20, possibly mixed with other
additives such as detergents, dispersing agents, de-mulsifying agents, anti-
foaming agents, biocides, deodorants, ketane improvers, anti-corrosion agents,

30 and modifiers of friction, lubrication, combustion, cloud point, pour point,
sedimentation and conductivity.

28. Heating fuel containing 0-5000 ppm sulphur and at least one distillate
according to any of Claims 21 to 25.
29. Heavy fuel containing at least one distillate according to any of Claims 21 to 25.
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