1 GRAFT MODI FI ED VI NYL ESTER AND ETHYLENE POLYMERS, PREPARATI ON METHOD
THEREOF AND USE OF SAME AS ADDI TI VES THAT | MPROVE THE COLD PROPERTI ES OF
LI QU D HYDROCARBONS 5 TECHNI CAL SCOPE Thi s invention concerns the

synt hesi s and use of novel polynmers based on ethylene and vinyl esters,
nodi fied by conjugation to inprove their solubility in liquid 10
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(myp%fmiddle distillates at the oil refinery. Distillates treated in this way are
used as fuel for diesel engines or heating systems. Greater quantities of these
additives can be added to fuel products sold in service stations, notably for very low

25 temperature applications.

Other types of additive such as copolymers of ethylene, vinyl acetate and
branched vinyl esters such as the vinyl neodecanoates (VeoVA) with a role in LFT
have been described, notably in US 2004 /0226216.

To improve both the distillate's LFT and pour point, in addition to these LFT

30 additives (EVA or EVP), other substances can be added which act either on their
own or in association with said additives to depress the limiting filterability
temperature and the low-temperature flow of conventional hydrocarbon distillates.

Such combinations of additives both improving LFT and flow temperature at
low temperature are described in the prior art.

35 US Patent 3 275 427 describes a middle distillate boiling between 177°C and
400°C containing an additive composed of 90-10% wt. of an ethylene copolymer
including 10-30% vinyl acetate with a molecular weight of 1,000-3,000, plus 10-90%
wt. of lauryl polyacrylate and/or lauryl polymethacrylate with a molecular weight of
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2? dlstlllates for which the original filterability additives were conceived, notably those

based on EVA and EVP copolymers. Moreover, changes in specifications in the year
2,00, and more recently in 2005, have changed the way refiners formulate distillates
for use in both diesel motors and domestic oil heating systems. “

Most of the distillates used come from refining operations, notably direct

30 hydrocarbon distillation, thermal cracking processes, hydro-cracking and/or catalytic
cracking, and visco-reduction processes.

With the increasing demand for diesel fuel, refiners are secking to introduce
fractions into the composition from sources other than petroleum but these can pose
problems in fuel products because they compromise low-temperature performance by

35 raising the LFT and pour temperature. Such new sources include:
— heavier fractions derived from cracking and visco-reduction processes, with

high concentrations of heavy paraffin species (more than 18 carbon atoms),




3 - synthetic distillates derived fromthe conversion of gases such as
those generated in the Fischer Tropsch process, - synthetic distillates
derived fromthe processing of biological material from plants or animls,
e.g. NexBTL, 5 - plant- or aninmal-derived oils and/or oil esters. These new
fuel sources can be used on their own or mxed with petrol eum derived
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chain. The conjugated groups would enhance the solubility of these ethylene-vinyl
25 ester copolymers in the new bases without compromising their performance as
modifiers of crystallisation, and therefore their efficacy vis-a-vis limiting filterability
temperature and pour point.
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-medjated 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




the flow properties of said oils and particularly the dispersion of
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onto an EVA copolyner containing 3.5 to 21% nol ar vinyl acetate, preferably
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speci fécal |y concerns additives for distillate-type bases for di'esel and
domest? ¢ heati ng fuels which contain a high paraffin content and | ow
aromati ¢ cont eSUMMXR YH@F affiir eNvVeN TGS ol vi ng power). 35 This invention

has the advantage of .yieldin ess._viscous polymers .that  readily dissolve
'nhydr ocar bond ten ek R8st a? Ul TaX R, SpaBrs By VdgaTEapyy ester

hydr ocar borspolymers, chemically modified by the conjugation of branches.
Chemical modification of an ethylene-vinyl ester copolymer not only depresses
25 the polymer's viscosity but also enhances its solubility in liquid hydrocarbons, while
preserving or even improving its efficacy at inhibiting the crystallisation of paraffins
present in the hydrocarbons,
) Another object of the invention concerns a process for the preparation of these
new polymers, notably based on an ATRP reaction suitable for the chemical
30 conjugation of EVA polymers with polyacrylates, constituting a better ATRP process
than that described in the literature.

The application specifically concerns additives for distillate-type bases for
diesel and domestic heating fuels which contain a high paraffin 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 ther mitial




The enhanced solubility conferred by ethyl ene-vinyl ester polyner

conj ugation neans that hydrocarbons treated with the conjugated pol yners
preserve their initial 5 filterability_characteristics at roomtenperature
and readily pass through the type of fitter that is found upstreamin the
feed system of engi nes and donmestic heating installations. Nbreover t he
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-CH;C(OCOCH3)Q)»— in which X is never O but ranges from 0.05 x and
X, preferably x; is the same as x, and G corresponds to a group of structure
20 G1 or G2 or G3 in which
G1 corresponds to the structure -OCOCHCH;Q—
G2 corresponds to the structure ~OCOCH,Q-
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— or a group of structure Q2 (CH-CZOCOR },;—X, in which
p2 ranges from 1 to 100;
in which X represents a halogen atom, preferably Br or 1, g
30 ranges from 0 to 1, Z corresponds to a hydrogen atom or a CHjs
group, and R corresponds to a linear or branched alkyl group,
either saturated or unsaturated, C—Csy, preferably C4—Cys;
a copolymer in which:
X = X| + X2 and x ranges from 0.25 to 55;
35 the molar percentage of A groups in the polymer is 29-97% in moles;
the molar percentage of B groups in the polymer is 1-20% in moles;
the molar percentage of C groups in the polymer is 0-10% in moles;




the nol ar percentage of B groups in the polynmer is 1-20%in noles; the

nol ar percentage of C groups in the polyner is 0-10%in noles; 6 the nolar
percentage of D or D groups in the polyner is 0.6-64%in noles and the
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1(() CH2- CﬁhOCO?h) E)(Zesiﬁilelséle&t&l fibmPke groamaFSinédroibrintied h0Q1 %r@np@‘efanl y from1l
to in ic correspands to anges

% frah 0 to 197 EoeraRiniRewt: & AiGrasarctbon b e s gl
corresponds to a 0i9%egmraderablyanchéd al kyI gr oup, ei t her saturat ed or
unsat ur at ed, %? C ¢ X2 and
X ranges from )Céple%sc{f%pég'%era% rom ORQ%t %“2 ngapxz percent age
of A groups in théupsngaeiroms095- ?9111’/611 prefstldy x2 iprefad éi)lc9ﬂ§‘ip09@f%q f nol es;
the mol ar per cent aggQfr sBuQLAUGS O@d(ﬁl@CH?dyEE?{?vhicﬁ d—c bﬁHsﬂBl es

preferably 3.5-11 %ln | es; the Iar percen o] t he
pol yr’reg is 0-10% i n noFEssT °n§(ﬁTB‘1‘1e Ftéll?ﬂt@re %PEQO%%@ I“dr nlb‘EIPcent age
of D groups in the pol pnmngie§ﬁ@rn61-t648%); psrefaadlﬂﬁfropﬂef(eia;bl y 2.3-42%in noles

and the nol ar percenta
preferably from 35-98. gg/ogeg fDSt ]g %%I{/Cqﬂ éhe | eﬁtlflgﬁmgﬁpz

copol ymers Q represent sar@egfrompl ‘®f10§t puederable fiQm 18510;( CH2- CZCOORq, ) p, - Xq in
which q is 0, pi rangeswidoR éoﬁe@pégls to a halogen atom, preferably Br, q ranges
20 from 0 to 1, Z corresponds to a hydrogen atom or a CHj group, and R
corresponds to a linear or branched alkyl group, either saturated or
unsaturated, C,—Csq, preferably C4~Cis;
a copolymer in which:
x = x| + xp and x ranges from 0.25 to 55 preferably from 0.5 to 40;
25 the molar percentage of A groups in the polymer is 29-97% in moles,
preferably 54-90% in moles;
the molar percentage of B groups in the polymer 15 1-20% in moles
preferably 3.5-11% in moles; )
the molar percentage of C groups in the polymer is 0-10% in moles,
30 preferably 0% in moles;
the molar percentage of D groups in the polymer is 0.6-64% in moles
preferably 2.3—42% in moles and the molar percentage of Q in D ranges
from 8.2-99.9% in moles, preferably from 35-98.7% in moles.
Preferably, in the invention's copolymers Q) represents a group of structure-Ql
35 —~(CH,-CZCOORy) )p1—X4 1n which g is 0, p; ranges from 1 to 50.
Preferably, in the invention's copolymers Rg corresponds to a linear or
branched alkyl group, either saturated or unsaturated, CgsC;s preferably CsCra,
more preferably still 2-ethylhexylacrylate.




Preferably, in the invention's copolyners Rg, corresponds to a |linear or

branched al kyl group, either saturated or unsaturated, C6-Cl5 preferably

C6-Cl2, nore preferably still 2-ethyl hexylacrylate. 7 Preferably, in the

invention's copolyners, Qrepresents a group of structure

- (CH2- CZOCORg2) p2-Xg in which g is 0, p2 ranges from1l to 10, Zis H and

Rg2 corresponds to a branched al kyl group, C5 to C25 preferably C5 to C15

in which the BrefReRb:n e IayRptigas ﬁ?p%m@w&aﬁme%% %a@upﬁrfé%?%w

position 2 @CH3-CHOCOR Z‘Jz-k),q in ®hizh lib,()pl_ﬁgelfaﬁ%@bﬁr(yml Nt UG N7 as \Hgl)énaSREO

generate a tertjiary, ca ra n co he

oo At e A el SRR LR PLARY LRSS o0 s SORSIYTRL S

i sohexanoatbeancB-ietshyhhpaianofitle, alk gomwomg noefeebly inspedcandat 8, of the alkyl

i sotrideca t t decanoate. Preferably,
g gﬁ@hb%nef’e?%g %ﬁ a%aﬂﬁqg %@9‘% a%x%a ﬁﬁ&%ﬁh

in the inv yners conmes from 10 pl ant-
and/ or ani nal - deelexpbly, ﬁlatheyma@ﬁm i Wpﬂ]ﬁfm tt ORGR grzoip 6 selerted et ur at ed

or unsat upgt gﬁl, pd bIFARIRL i BOBNERALE, HdfkkarbR] D ihyBRexbbufd TsonBhalcRiRb! y C12

to C15. Accor t o, one enbodi ment, in the jnvention's copol ymers, the
group of e BOEYPrBe IS RFONPRANOZIC %?qdﬁ%%noate@rawﬂéﬁcwaﬁct ure B
- (CHe2- CHOCOR 1)Preferalilyl, in Wik thﬁtmn@%@olﬁﬁer%e@@@ﬂm 5 prcomangesn f rom 10

to 75; o] of struc h R, is
20 O st Bl haidiSi iy Feios bR 51)0&?00&316&5&&?”#8 Phre' g
- ( CH2- mocmgarm)atedthr whbrhclRd alk yil shains, §sdo €he greferahly @ uGs. C5 to C15, in
which the b I f bl

' posi 1 on o ereBl (Be Rinoat ARYHN BBl BdlS FethmEb D g Rl F P!y
gener at e aStfé(?ttlTeaByO@@PB@@ﬁthnd m'' ranges from10 to 75; or a mxture

thereof, pref eraybleﬁh@f zmg%@ r &f gtfucﬂ!iretms—@ﬁza@plo@ow 1.0f in WRMPR’ Bis and B"’
or of groups B" B"'. A cordi r{% gq n,;a enbodi nent, in the copol ymer
accord?ng to the i egﬁ?‘l‘Raﬁn nhrangf’é & 548 "Yhe group of structure B

represents a gbpupr af gmhpuxftsmruetulae B’ ( CH2H,-CHIBOBRR 1) )t ¥niwhishiRCh B a is a

CH3 group, and m n m..l 1 ranges from0.5 to 36 with x, =
0. 30 Qrepresentgglgr 8 gf sgalii%:etsu%rrmeIl t7a5nCI—|2 CHCOCR)pI-qun V\/mchq

is 0, pl ranges forerardunt OfSOJCuEmB R t(@tfbe@;lé@ﬁfﬂli{ o inrielieh & “bisadched
al kyl ~ group, eitRgfnBaf Yl ‘Alc}*li) ﬁa}j('ivé?st@t(‘i'&ahﬁ%hlﬁi t@@)ra&h‘;ﬁcﬁﬁ@% & £&- C15,

advant ageously C6-Cl15 and eous| ]y stil and more
parti 8l arl y 2-et ﬁgy‘,ﬁ]@;@pgé}a%a&y‘g chain, preferab y in position 2 or 3 of the alkyl

chain, preferably in such a way as to generate a tertiary carbon, and m””’
ranges from 10 to 75;
or a mixture thereof, preferably a mixture of groups B’ and B’ or of
groups B’ and B”*” or of groups B’” and B*”’.

25 According to one embodiment, in the copolymer according to the invention:
n="7%to 515;
the group of structure B represents a group of structure B’ —(CHo-
CHOCOR’ )y in which R’ is a CH; group, and m’ ranges from 10 to 71;
x ranges from 0.5 to 36 with x; = 0.

30 Q represents a group of structure Q1 — (CH,-CHCOOR),—X, in which q is
0, pl ranges from 1 to 50, and R corresponds to a linear or branched alkyl
group, either saturated or unsaturated, C,—Csp, preferably CsCis,
advantageously C4—C)5 and more advantageously still Cs—Cj2, and more
particularly 2-ethylhexylacrylate, '

35 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,

the molar percentage of C groups in the polymer is 0% in moles,




35 the nol ar percentage of A groups in the polyner is 54-90%in noles, the
nol ar percentage of B groups in the polyner is 3.5%11%in noles, the

nol ar percentage of C groups in the polyner is 0%in noles, 8 the nolar
percentage of D groups in the polyner i's 2.3%42%in noles and the nolar
percentage of Qin the group Dis 35%98.7% in noles. Another object of

the invention concerns, a process for the preparation, of con gate ol ynmers
according to the tf/BRIArdiFreepiaes @dithgrvRe i g’ﬁ?fﬁ)”ﬁ ig )mg'a‘gm y of

a starting ethyl emﬁdmmblaepéreéntz{gequ@rn th@l’gf(ﬁlprﬂ) tsgssw)%ﬂ%yﬂ gnr&sderi ved
one g structu B. -

roups of structure A u

J oo cronor, ) - AioHRsheigt BT Tkgnedh &S afGetEePe dradtbieh F e
groups of chrmagatea}bpolbmmmwdmg tkyhsin@iatbs inchdGi2Be fafovanghips:gr oup; 10 n
and m eangin .ranges from

3, 000 fo 2 808?0 gﬁly%bgfﬂﬁﬁ‘%\%ﬁz ‘H’q fi%{ne??gf i P%#Xlo % free radical
initiator and t heﬁ) aeﬂlé(iﬁnééiieﬂlé%ﬁ gioypseef stpsiwedri €&taeHreacti on at the

primng sites of @) p@ibéﬂéﬂo'nﬁ@u%df@ﬁ%’fﬁfeB“((&U@H@@@R (- Wﬁféﬁ@@% or
possi bly of struct urgyg% in which Z

corresponds to a hy é%o%etlfﬁﬂd&? Sﬁleé%r%‘é‘g e SO oR BEFIPES ponds
to a linear or branahsth @l K%La@@ﬁﬁor@l@ﬂﬂl’gr@murat ed or unsaturat ed,

Cl-Cogy reacting o oAt tESKLE M o ROLYTRI LPRL PR pRlmtlEufIROOTer M

to give the group oes 0Ssi bly
the extent of 20 poIfnmiSQa@tm?ﬁ(ﬁ@g)ﬁlOi éb M2 to give the group Q
at the prim ngj S'lﬁtf‘odﬂ‘é?t‘?érthfOEn fred C}aéthl uﬁﬁ%f de\rﬂg R %n?acﬁég?%ﬁﬂ , the
preparation process for_ the conjug accord e i nvention

i ncl udes the foll Mm@%@@t@@sreaft)onsﬂﬁbv ynﬁfln&S%anqfta ﬁ@lyaeﬁyabé%@%pwr est er
pol ynmer contai ni ngr siZetake thY'@H%CCMO@Rd %Olﬁ@§s1’61fy ST Usttudfe AM2

e ) it R L PRl BitBotisn W ofik tViZ B sl 2 PTIRBIRIL O L mnenod.

al kyl's Cl-C15; n apdrogen awgi ngasit4 teatdut,hibe rgeeup Rheoofespdres 6 arlinaagopol ymer

ranges 30 from 3440010, 20: 0080, ARk Bl B k- pert Lalitydgol i<

of the alkyl esters presen

efficiency is | esthat memnt@éaalmeasas@%pifoﬁtheman@r %b@l gvgthegoup
preferably less t h?ha@%é) Plimsa! gitesg&)@ssmﬁphl RWeGh, bor pddsibl@lhd %}?ﬂt%ht partial

ester &6 cation of polyrense%sa?t%c}nepz c\),}d the m%nogle} g 2 t?)fgnpe tlhg%?orllllpCQ gtl the prunmg
site goes from 1 to 100,
According to one embodiment, the preparation process for the conjugated
polymer according to the invention includes the following steps:
j)  supply of a starting ethylene-vinyl ester polymer containing:
25 a) ethylene-derived groups of structure A — (CHy-CHp)n—
b) at least one group of structure B: — (CH,-CHOCOR )y in which Ry is
at least one residue selected from the groups of linear or branched
E.H{ylS C1~Cis;
n and m ranging so that the mean Mn of the starting polymer ranges
30 from 3,000 to 20,000g.mol™’; followed by
jj) partial hydrolysis of the alkyl esters present in the group B such that the
hydrolysis efficiency is less than or equal to 50% of the hydrolysable sites,
preferably less than 20% of said sites; followed by
jij) at least partial esterification of these sites with a halide of halogenic acid of
35 structure XOC-CH3,X;-CH; 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 80%, or more preferably still 100%; followed by




35 structure XOC-CH2 Xj-CH3 in which j is 1 or 2 and X represents a hal ogen
atom preferably O, such that the esterification efficiency is greater
than 50% preferably 80% or nore pref&rably still 100% followed by 9
jJjJ) polynerisation at the primng sites carrying a hal ogen atom of a
mononmer of structure ML CH2=CZCOOR, or of a nononmer of structure M
CH2=CZOCOR, a mononer in which Z corresponds to ydrogen atom or a CH3
group, the grOM)ROB@FW%%%WB“@“F&%@éFmﬁYm%Pgﬁ 1 2%k Pt 2BDQGOBIES,

ei t her s?tur?t ed of uﬂs:airurm?@HﬁQ@zcﬁmR,r 8Aad!i ﬁlm:bﬁbrﬁetﬁbfastmamﬁ 4% 1) thﬁ
extent of polynerigati of the nononer to giv e .gr.ou at the
primng site goes @?769}%)(?@3‘56}“%9“1‘?%“ g‘&?%hl\% C@Fe%?ﬂr@ﬁé? iaélgfifocg%n%f%f t he
mononmer M2 to gi vertah€Hgrapayp, @Be gtouphR qirierpangs $0 taelige r fhramhed tabyd. 10
According to one di t i&npr i t he

i nvent Fon, t he st I'T jeﬂg?é}i Sg&g%%?gagl&%g'@gtg@o% Plg%ggffcg?g ?gg‘%% Wy e

pol yneri sati on (AHRPyxtentrpiinedymerisebeiepl of the wanemgt M tewstcehe igheiPldi ng a
transition netal, paRfiRhialbYi@ cQPP&h 1 B §eths ettnst ﬁheri@ﬁ@nﬁz of

ni trogen-containing |ligand. Accordipng to ot ?ﬁer enpodi nent of the
preparat i on proceége@eewenwt?&Wteﬁﬁegrfsp.%ﬂ«ﬂé 9 RIHPINBREC SPEIIT Y G s

achi eved through a free radical-nediated reaction in the presence of a
free radical i iti%tor. Accorq%]r‘]jggtq atﬂglther enmbodi ment ofCt e retgaration
procedd accor dif HGOTE8 £ OOF RPEICTBHY ThEesPIEBA I PO FaiRk n%ﬁoa Step
kkk) i nvol uivegtivhethe stepugptis ephiofedaby fitonc trivetel rndical jpojpacsapbat( 4 TEL)
structure -(!ggge-g—qugg Iei s L I : hose
defi ned ab-oﬁ\g/xe.fle nd T Fe restgllr}{?gg%tﬁglng@%cﬁ#%\gg%nﬁflﬁggﬁa%I'Iggﬂ%gr?}ggcg%re}a H
group, at thaBdessiay fPrsangriifragenyconaniaLyigael al cohol groups generated in
step jj). Pref ey@blding tohadoeer REMoEESrR G McdpRParkBolt PRcbRVRBSIIRY totthe

ffici of . tion i h i ght. of I [
gener 3 ed’ BvrE 5 S et ehiey sh Tt A dHEr BUSHH RREL eRoNEn Al aai d
primng si tpesens: dfradieek@dical inBtar. preferably from 15 to 70% Anot her obj ect
f the i ti : ' di
0 e rnventl 9\%081%%%6{?9%}0%1&%@%%8%15% ;%?ﬂ?oé%éﬁéggg?lg%%‘og[sééogcxgﬁfncg Bakor di ng

to the invention n drocar I at . > a concentration of
over 50% bynwealigint thepiter §) abifglldwainbB@ step &bbh by oliglite caoupivnhedr a obj ect

of the i nveptdiBRaIReA G ASYIRE BFsthieurt auert Hal@gdcoRIryt L aDwaha] ar@ddi tive
ow of mddle distiTlate-type

to inmprove the filterabilit nd fl y P!

hydr g@%r borEe the parag ag thgps,d f%llTﬁgé‘gabep?qchf?Pé?ﬁeE@ﬁé@h%ﬁn RiIR-JR RARSHR (il t h a

concentr at iopa Of drouai &id topdleitsgartidly W@k slyiddadicdid| @eoupe Readraied i0f over

4% w . Preferahly, the concentrated solution according to the invention is

used as a “385'ase for a diesel engine fuel or a donestic heating oil.
Preferably, in the process according to the invention, the efficiency of

conjugation in the weight of copolymer Q1 or Q2 groups generated by the
25 polymerisation of monomers of type M1 or M2 at said priming sites is from 10 to
80%, preferably from 15 to 70%.

Another object of the invention concerns a concentrated solution of a polymer
according to the invention in a hydrocarbon distillate, preferably a concentration of
over 50% by weight, preferably from 60 to 80% by weight.

30 Another object of the invention concerns using the concentrated solution as an
additive to improve the filterability and flow of middle distillate-type hydrocarbons.

Preferably, this application concerns hydrocarbons with a concentration of n-
paraffins containing more than 18 carbon atoms of over 4% wit.

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.




Anot her object of the invention concerns a doubl e-purpose additive desi gned
to depress the lowtenperature filterability and flow of |iquid

hydr ocarbons contai ning a conjugated ﬁgJyner according to the invention.

10 Another object of the invention concerns mddle distillates containing
at | east a major conponent of a mddle distillate-type hydrocarbon fraction
with a sul phur content of | ess than 5, 000 referabl | ess than 500
ppm and nore predtBerARSet othelinvangey CfmF&ﬁ'lssnldMﬁd}?aeSapo AHpE aospdAent of
at | east Orlﬁajdﬁlébin@t)ﬂéﬂRﬁsﬁm@dlﬁldlﬁﬂh@@!)}&)éﬁﬁ/dﬁi’&drﬁohoﬁﬁb@i@dlﬁdth’% agplef i ned

above. Prefer in_the tillat the inventio t he maj or
oot 1 SR e s g 0T by Pl T han O b ad o pabld® ™

crystalli samnllomssm]meﬁﬁepmmt and enme’amatcmnq:aoﬁem beiangeagr eat efoubkapurprseequal

to -5Cs pr eﬁlﬁr%ﬂ a?ﬁ%?ddit?%%’h%ﬁ dlgo%Vfand contains distillates from

di rect d| st vacuum di s 0 hydroprocessed distillates,
distillates gerféﬁ&[f’é)ély by tl@atlstklipmsalcwrém ta gheamsl¢wronh {hgrmajoreamidingyt isf

vacuum di Stdoﬁnktﬁhﬁeﬁ byd Hﬁhll!itle@fb@ﬁm%eaﬁui Jo-B90°L!, AR %Brs)éllis%ﬂi?%gﬂl%{énEerﬁ@rﬁt' due

desulphuratlon) [or visco-reddction convérsion processes, distillates
from the r@l@aerérugie drec brugheratr B38 H SHalcioi Gns, Pererbly bsfweengsieraated by

BTL ( Bi omasslrO:; élddqttlcﬂ)anﬁ‘sorﬂd@cﬂ&lté%n fafm plasdt- d@dﬁ@/a@(ﬁn aRkeRim defstivads,
bi ol oqlocal ters of d/ or

t | nbi d d | -
ani maiOder "5&0%@%%?%?&&5%@? s CLRUES Rehaed M rsaliah, BreinB@ s 875 of e
accordi ng tawadkives ofimeentinalistdiantsadistildateorsdtitg &bOARGES (anmpsphafié rasglue
contai n ng gl 0 18,66 DRR, ALATRPlcolVEiof RYR! ShlinaRL ok SRy, the

distill ates ac e 1 nvention
paraffins \Am(we@’ @ﬁﬂf@hefn@rﬂfé?h dfactomnsy dzsmllgﬁeéae@fprmﬁaw Hrllefldigmasptn. 7% 20

Pref er abl y jidulf @Blﬁ%fstdnab%uﬁﬁsQﬁ%ﬂ%ntr@altd}ﬁvbmﬁabgl@ﬂ H?av&m@ X‘l%hélmr

conte of n- paraff a carbon nu ngi ng to 40
r angi Hé £ r GRS HESY gdsgers A in B{@Waggewﬁ wrﬂaﬁe%%ﬁm@éﬂ% s di esel
fuel s contai ni r}geﬂafe&[z@ ﬂpep@istiﬁméqombnﬂmgitoaime ieastion dentdinsd ¢drlcaiteati@aedr di ng
to the mvegé] af er abl cont ai e according to

t| I l. at
the inventi argt%ns COTT ﬁmEI}?emefg{lan lg {)on atoms o overnﬁfygl @1’[5 000 ppm of at

TN W M nor " COhPOnEnt °¢8
| east one doublPeefistabio g distiltadesaoiornding toalmjmwmwneiddc taweeglusontestmﬁnbed

above, pOS%aPJan%ﬁﬁ%c%b%Hn%%%fo% %?e%te?ﬂ%(ﬁ% uag%@rﬁ@nts di spersing

agents, de-enul sif agents i ocl des deodor ant s,

ket anéli npr ove Pactoity ﬂ&of%lﬁt&heitf@rﬁcafgémgsto gV SRS BT RES 8 WHEIT epetenioH n-
| ubri cat i ompardEaRPWEA a@Asbos InAHbePOf Ahginp Pitdin 994 RS C46 aficiBtt@h 000y,

conduct vy, S0 IRUIGE ODLEcL oy R ANGnLL o0 Gereseas heplugE el
t he i nvent isolphuAmnet dideasotjeatistilbfe sdverdimy@rthé orvestdmcer ns heavy donestic oils
contai i et ggghyens, Shelibit posRRRaLaRla d IE LINADLFoul de
25 minor component contams 10-5,000 ppm of at least one double purpose filterability
and flow additive as described above, possibly mixed with other additives such as
detergents, dispersing agents, de-emulsifying agents, anti-foaming agents, biocides,
deodorants, ketane improvers, anti-corrosion agents, and modifiers of %riction,
lubrication, combustion, cloud point, pour point, sedimentation and conductivity.
30 Another object of the invention concerns heating fuels containing 0-5,000 ppm
sulphur and at least one distillate according to the invention.
Another object of the invention concerns heavy domestic oils containing at
least one distillate according to the invention.
Other characteristics and advantages of the invention will emerge from the
35 following detailed description and the invention's preferred embodiments.
DETAILED DESCRIPTION OF EMBODIMENTS

Description of starting polymers.




35 follow ng detail ed description and the invention's preferred

enbodi nents. DETAI LED DESCRI PTI ON OF EMBODI MENTS Descri ption of starting

polymers. 11 The starting ethylene-vigXI ester copolyners used in the

process of the invention are statistical copolynmers conprising: a) an

et hyl ene-derived group of structure A - (CH2-CH2)" b) at |east one group of
inwhich R is at 5 |east one residue

structure B: (Tr?,gZCHOCO?) %

sel ected from tHE gauings chplonpyin SterbroneiyRers apse| in JreoBprcess O€18C ¢ he
grloup CI-IZSIT‘h&Hnti@fﬂaidstaEStisgg% doﬁglyglr@%bdggl@ﬁirfghat thef msanI I\/hf of theogl(:)arti ng
pol yner ranges from to : y fromb5, to
15, 000 g. ol "' _aS PrBBfeQ}%%}egﬂeHVFég’é?up\ﬂﬁg‘iﬂé%%égégl?‘%g%en 45 and 650 and
in is a whol e minhaeicast orlregraee pt Stractdre]B 0—-(CHY-GHOCIQR g trowhichdt it iscail ar

mbodi t, th : - . ei f
roctire i |17 OADAhPMIC LGP fpao sl ] IEbeALoopt
from 10 to 75; b) goeups (groupthsfereunr BeIH er 8H.L(CH2- CHOCOR', ), ,, in which

R', is the group Ga#m né’fgo (R0 GRSmESOMIN IS the st%ﬁing%l%ﬂerqfanﬁesq‘f&h'p of
structure B"' - ' ' 1 nched al kyl

(CH2- 1), ... in which R 1|s§]n r
chain of C5:399 ©1#.900 gmtn wraETabRFom PR daPUBe mahy RAF@tlyM iha al ky!
chai n, pr efyicddhymbdr oPB&ieEON5 2nd6503ndfm ihewadlk ihmbehdibetwden efaad abd.y in

such way as to geperate a.tertiary.carbon, anddn... anges from10 to
75; 2800r a ni ﬁ‘iﬁg'éﬁ?% rsp e ?reeflﬁ}oﬁgpffltat%ﬁigﬂ rogl Sg-'fwt@?eo%b%’gﬁemghd B' or a
m xture of groups eBheror gBlp wi sthudBire. B’Pr€He @GOG ORN & ginovipclOBGRs aigllan EVA

vinyl acetate or AR MO)| ORI Anat-s. or an EVeo vinyl neoal kanoat e.
Groups of struct u%gm@/c%n a?lsngege used in’ which R is a CH2SH or CH2I

group. 25 It i$t e angreprofi srusture & er(GloGPOCARG mhdl rvlgelady st ische

di istri bulti on al ongrdipec, FEh@ldmvhhkdesdideh ab @s74;he mean [ength of the

pol yet hyl ene segnents and, .in consequ e olLyner.'s sal ubj,lity in

di esellg EVA and‘%J 0T BVBOUR §f 6P“ﬁ'd@o§caﬁ?8ﬁh'€6i%§?gt e¥Pitd "t'}th B‘ar af¥ %/n
crystal and t her elbyarighetllafitye chhie of Ysttal Cjssat whichpthecleasch painf eadyi hg t he
size and configurati f. t rystals f .- 30 ln the cas tainin
to the group of sta%lﬁ\gﬁe&rgemégg,aﬁiy\{hé% 193@5%%%% Elygggétg nerE 0rg$5)§6§g are C5 to °
C15 groups in whi chainherehray in paihna wapyasiie gangraiger ertiany chrborl 4ol m”’Chai n,
preferably in posi}iQpadnPloR Bf the al kyl chain, preferably in such a way
as to_generate a tertiary carbon. Preferably the group neoal kanoate OCOR''
is sePBcted fromof Helgkimthesrotppieirably a imaigpeEnof oS, Bi sefdrarat e,

2- et hyl hexanoat e, mixture of groups B’ or B”* with B’”>.

Preferably the group OCOR; is an EVA vinyl acetate or an EVP vinyl
propionate or an EVeo vinyl neoalkanoate. Groups of structure B can also be used in
which R; is a CH2SH or CHzI group.

25 It is the number m of ester groups, and their statistical distribution along the
chain which dictates the mean length of the polyethylene segments and, in
consequence, the polymer's solubility in diesel. EVA and/or EVP and/or EVeo can
incorporate into the paraffin crystal and £hereby modulate the crystallisation process,
affecting the size 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 C;s 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.
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Garcia P. %tal?/{ic %g/ster'nn or 4 classwy q}ee ra(%cgl rhedqiat’ed po?ymerlsaﬁon reaction in the
presence of a free radical initiator,
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)




Thus, the activated ethyl ene-vinyl ester copolyner is generated by
prelimnary 35 partial hydrolysis of the esters in group B of a starting
et hyl ene-vinyl ester copolynmer as desqgibed above. The hydrolysis is
carried out by al kaline nethanolysis, “and the conversion efficiency of
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PVEDT. |vé’§°°leﬁ‘!ie]"ytlﬁ §‘Ew?tbgg‘:Bthag‘n‘%ﬁe§ les better priming and better
pol yrrerl sati on Therhtabltic sysicabhsed fin nier inse@mendalsd coains enntro@nn;jougﬁmhg)n of
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pol ymeri sat ing a
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control | edbeﬂ?@'\yﬁ@fé hﬁﬁaﬁabx%r}ahéng?fo% 8, qut P%?ez%bl‘{z'f%ﬂw ﬁ%@@r@?@:ﬁ‘ﬂﬁ%&hw th a
chai n_cont ai ni'ng carbon atonms, preferably acrylic

hal ogéfat e@"ldlamﬁ‘i'eﬂé Pgilt?’élé‘thyﬁﬁ?@yle’é‘ﬁﬂ?ﬁé’rei(EMFrqﬁAbt the primng site nakes
it possible toTguafte oeﬁlbmtmeetf@uerreﬁd ONEFEDTA Vel (Relbdst faghlay 4yl pehryacryl at e

residues. This ste dlfledfr th descr Garcia to
ake i nto SAUSIETPRASPr e PORAE %W%%O&%%Oﬁ%ly PR Uty at o5 used
in the inventi @onjuhticn tolighe atcalated copylstnemis shor efleeald yy KSERE (@mnCuBr to
i ncrease t g, EACHQN 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.
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unsat ated Cl.- 20. net hacrylic an [ or acr rs V\%lch gi ve
ol vl haeryl SERNEes A SR B i aEs DEP Rt laFor
acrylic estisrchimadmeth substithied &myl mmmmn;g“twommmunds in which the R group
contains 1-30 I esj dues,
preferably w t%?gg%lyéérgggn ng%on%%og%gir{r%ﬂrgg%’ é:Fué s@f@z‘%@?ﬁ car bon
atoms, or &G €aewepondoivs hysirognpors gr b@ﬂ‘ﬂﬁf@m thergr@upﬁecf@feﬁymdmto ester

monomer s araehﬁél@s@rn bfarngﬁ@cp%héyl (Zo8f, h¥1'tﬁ?:'?xéélt1ﬁf§treﬁl &t @hsARdiciaws,yb,,, ie.
pol yacrylatee w.th a artlciu ar preference for poly

(2- et A1 heBARACEXIca fRY/OF 1368/1CS e%{PréoWH%e gpte QOWH}?@W@F &t PobRaEtep
CH2=CZOCCORpolyihethi ch Z corresponds to a hydrogen atomor a CH3 group, and

the group R co nds r or. branched group, either

saturated or loatiy aramtfle g orREfls Siey AAPRERH S i e fORDmER

r epr esent s campoanis hned/haihktiab Rogroup caftai@s 1+3) @1Bori atomkj rody tdrgain mono- or
poly-aromatic residues, preferably with 2—-20 carbon atoms and more preferably still

25 4-18 carbon atoms, or 6—15 carbon atoms, or 6—12 carbon atoms. The preferred M1
ester monomers are chosen from poly (2-ethylhexylacrylate) 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 CHs group, and the group R corresponds to a

30 linear or branched alkyl group, either saturated or unsaturated, C;—Csg. Preferably,
the group R in M2 here represents a branched alkyl group of Cs to C;5 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 1s selected from the groups of pivalate, isopentanoate, isohexanoate, 2-

35 cthylhexanoate, 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




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
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of structure str ture D (PCQG-B 2- in
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12,000 and 20,000 g.mol ™.

whi ch2% coff ?BBWd‘ée%%l
According to the imvention, the conjugated ethylene-vinyl ester polymers with

a molar mass of over 10,000 g.mol™ include:
a) an cthylene-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)XP;
d) at least one group of structure D: — (CH2-CHG)x2- or of structure I’

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

Gl corresponds to the structure -OCOCHCH3Q—;
G2 corresponds to the structure ~-OCOCH2Q—;
(3 corresponds to the structure —-OCOCH2SQ—;

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

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




@ or & or G3 in which: Gl corresponds to the structure -OCOCHCH3 Q; &
corresponds to the structure -OCOCH2Q; G3 corresponds to the structure
-OCOCH2SQ; 35 in which Qrepresents - ,either a group of structure QL

_(CH2-CZOOOR) pl - Xq: - or a group of stPucture Q@ - (CH2- CZOCOR) p2- Xq: 16
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O0to1l, Z correspon dro n at and_R corresponds
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7-81 % pref er alky- 20F 63% bvecn@ P &and &2, caedﬁsagefe@ziblﬁbg:mpe.ﬂamdt%e pol ynmer
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is 1 1) 20% ol Srbeft\%%b(g%d@g% ef%t%ng)pDO? in an equivalent fashion,

t he wer ght perce age o mer is 1-64% preferably
4-25% 20 The mb&rbepme@é}ﬁiawdm‘ P@fg‘ﬁblwpfs—lm t he polymer is 0-10% nol,

preferably 0% okargts b RROGGHUNELERINASHLARy 11RE shel ant per cent age of €

groups in the p era he nmolar percentage of D
groups in the p@nmﬁs frgmd‘éQWﬁmefﬁf@?l’ébﬁtB‘{eﬁn12“1@-642% mol or, in an
equi val ent f ashihe@molihgerditgator PEERaPS aﬂ@e%ly&e@ﬁmﬁ) 9TV, g, przﬁ:rm}yrfer i's

10 85 50/ The ent a of in from8.2-99. 9%
18 P 3l 90 et B nd e HsplR, AR AET robcetiab? of AHPER AL et ant
er cent age pofyn@riin7-B1%, poefic30ly B-69%; mass, preferably from 50 99. 3%

Pr operties: %h%l&%b&@ag%%%%p& 'ﬂ?t}é%‘l‘ﬁhéﬂ 5% Bfadh St Ok S 1N

hydr ocar bons.
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 1s
0-7%, preferably 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 commeonly has a pore size of 1.6 micron) and reduces the

35 Filter Blocking Tendency (IFBT) 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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additive so ccor to the 1 nvention Starting with conjugated
copol yners accéraliagakes it Wéleif H/erke BhmosperreatiFdedrP Py IVIES] ut i ons can

be nade up, i nmﬁmwlo@&h&wn\ééﬂtﬁm@ &Rt selmnpsécwﬂﬁﬂg mh@menﬁ&% by

wei gh prefer Itﬂ{%{ bet ween, 60 nd 7%% ht of in a solé/ent
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added as f WMde8EaPM ke Qﬁ&iéﬂs‘%@ﬁam% meﬂn%tabéép?éb‘l?eshmﬁt‘s'%lstléqﬂuge@én R Oi |'s.

25 Distillates contajning at |east maj or part of distillate-type
hydr oé@r boﬁP?rla%l‘élﬁthhWr?WTBO%%ﬂ%%‘tﬁs content of |ess than 5 000 ppm

preferably | es®estdiaion I piates afudlsmd eeptigd &l @dlnyaisinkldddiiess addaalin®0 ppm

and a m nor_par.t o{. at | east one doubl e-purpose filterability and flow
addi tive aé%g%gd%eﬁ—l% the invention. These distillates are represented by

di still ates thdhebopdlyimetsweeordiriDtoathd id&EQGpn aBOadsiet las dilerapslityl ddddaes on
comencenen 4 EHRES %elllg’ﬁld-rﬁ:e%ﬁgé galer than or equal to -5C,

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 Tece 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.




preferably between -5C and +10C, and including distillates fromdirect
distillation, vacuumdistillates, hydroprocessed distillates, distillates
generated by catal ytic cracking and/ or hydr o- cracki ng of vacuum
distillates, distillates resulting fror]n8 ARDS (‘at nospheric residue

desul phuration) conversion and/or visco- reduction 35 processes, distillates
fromthe recoverfy of Fischer Tropsch fracti ons illates %nera ed by
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ani mal - der i ved I|'ds o il tur S thereof.. 18 OF course, this invention
is not restrictéd™ LREHBFES and enbodi ments but nany

vari ants coul dTye gmzlmaﬁetirtbgg eﬂflgbee-srklyﬂ laegtatienEVe) enptol ymdexaensl estod

conj ugat ed ades of starting ethyl ene-vinyl

acet at%I (E@R?a%%‘fal%?%éﬁédtg% P-Mgdg’r% and are hereafter referred to as P 1
and P2: P1 cor rPésmUﬁﬁ@ﬂﬂthaﬂ gadingipalynps cope i tzpyurs iy WAldribugd0iand whi ch n

= 130 and ﬁ&%&&ﬁ@%%smcﬁ?&&ﬂym(@om gchizw@ld@@@eh)@ﬁdl 1\@/@ h m= 16

and Rl is corr nds to a startin yner cong ai ni n %oups in

which n = 125 AREOBCPORASpHRRIng o} W%F@PWGH‘E g-m‘tpéllﬁw § at

whi ch m = 1Bcardpdidsits tHeRguctutd- ATRRODI®COR §);,— Thehfdhns = It&mxdsr{laps:}ﬁr e

Ca”"gt? out as ;gggritggdinthefirst two steps of Garcia F. G et al. in

Eur ymJ. 2 9, corresponding to the hydrol ysis and

esterificationThe fiOH teiotsteps akoweied puff @rdeshéae,dﬁﬂlﬁlq)ﬁtsym bteps POOaraa

catal ytic i g d r kel CuBr
Al?ﬁ 1(% %Xal %f E%’%@ﬁ ) Bippy! bl AR 1§y %ﬂd?ngstBl ne Jezgé{l?ﬁé afd

and PNDET shown'in the’ roc SS 0O
conj ugat i oﬁsmgﬁ%m@fém siesn omgrer, forriae ARPRPAYT gFsatiemct GAHY HSPHERAE t or ed

usi ng pr ot @A CYVRand\BBH B Xlused3RstEddlo tOHiZ Jf CUHE ahll BMDICHR- 4CH2-CH CH  CH
1, mcién VA mgﬁaﬁ%}sﬁuene 0 OH \G--O0\G0 H3C H3C 25 G COoCHCICH3 1 ~
CHZ- F+ X \CHZ H x-1-i-CH, i H+// \\ 0 OH 1 0/xxZZ H3C C
As shown in the process outlined below, conjugation is achieved using EVA.

The conjugation reaction is monitored using proton NMR.

. _‘ NaOH/CH3OH
20 Ei CHy CHZ:‘ i]\ CH, (‘ZH I ——%—cm——-cm—}—% —CH—)—Q CHZ——CH+
/ m
" o Toluene
\
\/c..-_o /c_m.o
H3C/ HyC
CICOCHCICH;
25
+CHZ—CH2HCH2—CH CH;—~CH CH;,—CH
n I m-x I xl } X2
0 OH
0
>C=O \E:IO
HC /
ClCH
30 \
[1:1:1] B
or
Molar ratio  [Amorceur’CuBr/Ligand]= [1;1;3]

—ECHZ—CHA—E —CH—)—E *CHH —C“JF (CuBr/PMEDTA)
\ OCOCH+CHQ H—Br +2EHA '
35

Ch; COOCSH17




30 [I;1:11 CH3 or Mlarratio :[Anorceur/CuBr/Ligand]=[1;1;3] CHz-CHZ
CHzZ-CH CHZ-CH CHz-CH ~ nx ~ I / C1L \ /x2 (CuBr/PMEDTA) n o~ OH 000
H-CH, CH sr +2EHA 35 /C-0 H,C CH, H'7 19 1) The first step is
hydrol ysis by al kali ne nethanolysis with a 10% w. solution of sodium
hydr oxi de i n nethanol. The efficiency of conversion of vinyl acetate

groups into VI hol rou p on t ol. une _of kal | added.
Thus, varying t e’[ﬁx‘?dg’@ f yp&Ps? gft’qsfvvli’s’ét]éjfé’g‘aﬁilﬁ% Iﬁﬁfprﬁréoﬁ Y5t vl 9a€d Hluke 5
conj ugat es.soRyiohhe ﬁﬁﬁﬁﬂﬂdlyﬁi(ﬁﬁﬁd & asttenol iThetdffciendy bheorﬂdr@mour)sfm;m ng

chl oracetyl | ori de. ci ency. of Ler i fi at| 0 ndent on
Che amount S0 g A Rlis P Ll drtet e 'oFad B bl FGRET S
limt the concent ri“dma,oma@fngc}he bydmbsgs wite Idecaaitss ¢iree nepben af gwiyaofylate

chl oraFetyI cofi Igt[]gde per OH group will be added: 10 thus, when two

equi valents © e chlorine derivative are added, esteri fi cation is total
in the presencé) ofthe speandy staprinecstarificaden ofr thet RlA arupe wingrichleragetyl

| ess-t han- oﬁld?id%hflﬁg‘%tfﬁdn@n@@ﬂm @Etehh@atrdﬁl R ddpendtek ionaihe Vanodi&fr@act i on

dapt e0. {1 SHIERELETGRTGHde BoPiTeT ERRETTRE RolHare CORVEIENoh o AL and

obtai n a nareoupspst 8z @nc Lhuidhisht d}ﬂoct}ﬂomnetyrﬁthlm&t g, OMbiredp wilkbe tablded: eact i on

of 1 h?() CuBr {HF N@%ﬁ“ W ?%}? UAI%{S %f hl%echl %Ei%?tg%ea%rg gcﬁjdednes%ér%)caﬁbng thEat

exchange G converS|on 0 _ > onofer 1n T ve hours
(measured by thappmser}magé tekthyhatiogr@ptiyu] VRGhylanand orpslitaimer les-2lean-
di stributi %ﬂﬁc}ﬁ&mém%%n{o%@éﬂhéth}%%n@ﬁ’éﬁvatx%@ the Féaﬂﬂ?&{ is$QRiaM th the catal ytic

system descri bed Bryhé rcia gave | ower conversion rate (61.5%

in 22 hours) ard mt@m@r Hdagal me %ﬁqnlstgg}ias bepreadgpisd drogprzht i ng

procedure GArGiel &Uinddsis®ghe redddyiler NeaybrsRar pkathed (cDetit)a asrrbher size
substl ut e%sé?%%l nmononer of structure ML CH2=CZCOOR in which R is the 2
I

et hyI exy "has been reproduced with substituted vinyl nononmers 25
ML i n whi ch t h&hig etap, Rhich tmesythe rhmﬁbylofoﬂlev@mBMPMEﬂﬁM sygsmotvithrtheecyl ,

tetradecy! iR nbAdRG S HREM e SLEOSAN B LSAALXL, OF OB ohEn 2

sinple fre radi ca
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 cthyl-hexyl group has been reproduced with substituted vinyl monomers
25 MI 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




aromatic solvent (e.g. a kerosene fraction) at a tenperature of 90C with
stirring. Then, taking into account the breakdown tenperature of the
initiator and keeping the 30 reaction ?gdi um under an inert gas (nitrogen
or argon), the nononer and the initia (peroxi de) are added at a
constant rate. In general, the proportion of peroxide is between 0.5 and
5% wt . vmthrespefl tot npnomer ﬁ' ﬁ]r% Iymerlseq} When a free
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pol yrer i sat i on Fimillyi tht ectylaye ridrBiNicr Wieilymaerfseéwith 2dBYahitintedi. at ed reacti on
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step |s tol% epare an ethylene-vin or oacet ate

t r ansest er iffalaat Hn2eH2, tSHe 14\ 1344 aﬂiﬁeTQﬂdpfﬁﬁ%%t ttealadicaciive&ivachordence of
nercury  suophaig 28b4, 16083t gpper ature. Then ethylene vinyl iodoacetate is
generated by " react ng t he efhylene vinyl chloroacetate with potassium

i odi de (KI). F.ﬁ#}l@@-«ﬂ%@%@ﬁ@ﬁé&@@ mononer i s polymnerised with Al BN
initiation. 5 Rélfeemelacenasmld the prasiecd prddoets psonesard wesPd baibriiyd Gar ci a
F. G gt al 1 4 T M et al.

React i \S/e&Ft)Nn1 : &%@nf’otﬁn%gsszﬁgﬁl&mgfn% ééqsgf @%0 588@5 E11-']%gpar ed pr oduct S
The nol ar masséléieahaltaht@nﬁtu@péﬂﬁcprplm@mmoduqs amhswneldTb@deGDC calibrated 10

with polystyrene standards all fall within the range of 10, 000- 30, 000
g. nol - 1. The characteristics of the prepared products are shown in Table 1.

Tabl e 1 Reffabiealt | ng natur efo conjugated polyner polynmer. conjugation %
mol % nol YIstamep| etwef Al (n) B (mx) C inD(pl) 1/P1
none 88. 8 l/%&ﬂ Dolymen 6 cOf@pti@( 0) 0(0) 2 Pl 2EI‘18|A§1]) R, g%ﬁ%&m 8.9 (14.2) 0(0)
11.4 (1.8) 19 (22)| 3 PI 2EHA %8 tnol| (1363 m8l 6 | ( 8% 0)% mgl 9 (7’/031)01 83| 4
(6) 4 P1 ZEﬂR 84(130) 9.2 (14) 6(®) 6. 7B(2y)) 88 ((7(X4) S5DRkZPEHHA 862 @1([130)
8.2 (12) 0[Q) [4.85 (4) 66ned (3)83.86110) 2HHMA (86). 4 (080) 7.60(012) 0(0YM12 (4)
87.4 (8.4); 27| PIPPEHA 8IEIBA (1309.75118) (|88.92182)Y 4) 2106 (14)-48V3Q( 8¥.% @2P
butyl acry|ate 8P18 (13MTHHA. 8| 813.(130)0( ™M.6 8. A5 (206)) 89.125(B}) | 98P (daur yl
2 (130){ 9(13.8) 0(0)2HIA8 (R.§180). 3 (4244 acrygk@dte| 6.7(2) 38 (7.4)

5 Pl 2EHA 86.9(130) | 8.2(12) 0 (0) 495(4) | 69.4(3)

6 Pl 2EHA 80.4 (130) | 7.6(12) 0 (0) 12 (4) 87.4 (8.4)

7 Pl 2EHA 80.5 (130) 5.6 (8) 23(4) | 11.6(4) 87.9(8)

8 P1 butyl acrylate | 82.8 {130) 8.8 (13.4) 0 (D) 8.45(2.6) 89.1 (8)

lauryl
9 P1 acrylate 85.2{(130) 9(13.4) 0 58(2.6) 81.3 (4.4)
methacrylate
10 P1 C12-C15 87 (130) 9.6 (14) 0 3.4(2) 75.2 (2.9)
methacrylate
11 Pl C16-C18 86.3 (130) 3.2 (13.4) 0 (0) 4.6 (2.6) 75.8 (3.1}
acrylate
12 Pl_ C18-C22 84.9(130) | 10.8 (13.4) 0 (0) 4.3 (2.6) 763 (3)
copo
13 Pl (ZEHA/MA. | 77.7 (130) 3.6 (14 0 (0) 13.7(2) 91.5(11)
C12-C15)

14 P1 veovall 86.6 (130) | 9.5(13.7) 1 (0) 3.9(2.3) 78.6 {3.8)

15 P2 none 87.5 (124) | 12.5(18) 0 (0) 0 (0) 0 (0)

16 P2 2EHA 81.6 (124} | 9.9 (15.3) 0 (0) 84027 | 87.2(7)

17 P2 2EHA 744 (124) | 9.1 (15.3) 0 (0) 16.5(2.7)| 93.9(15)

18 P2 2EHA 77.5 (124) | 7.5(12.2) 0 (0) 15(5.8) | 85.7(5.9)

19 P2 2FHA 80.5(124) 7.8(12.2) 0(0) 11.7(58)| &81.3(3.3)

X =X1TX2
15

_The value of p1 corresponds to the extent of polymerisation of Q1 1. D.




10 Pi methacrylate 87(130) 9.6 (14) 0(0) 3.4 (2) 75.2 (2.9) Cl2-Cl5 11 P1
met hacryl ate 86.3 (130) 9.2 (13.4) 0(0) 4.6 (2.6) 75.8 (3.1) Cl6-Cl8 12 pl
acrylate 84.9 (130) 10.8 (13.4) 0(0) 4,3 (2.6) 76.3 (3) Cl18-C22 copo 13
PL (2EHA/ MA 77.7 (130) 8.6 (14) 0(0) 13Y7 (2) 91.5 (11) cC12-C15) 14 P1
veovalO 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) 0 (0 16 P2 2EHA 81.6 (124 5.3). 0(0
53 4()2 - 7) 537 ) es)llafldpbg e?%cﬁsﬁf@ﬁlﬁ @ bpth ?gtf%)gre%eé)of%é;% ff(ség‘%)(gé 9
(15) 18 PZeZE}%kﬁﬂ 5 (124) 7 5 (12.2) 0(0) 15 (5.8) 85.7 (5.9) 19 P2 2EHA

80.5 (124) 7.8 5. Th I
of pl ((:orrZasponé;%mﬂf35 éggk%éﬁv3§§ s%%g&g%mg pfg%bgfu%ﬁekﬁ%60%§1 §5X§|g§ 1
and 15 ar e nvaber ehmejwates] es for both of the grades of EVA tested, i.e. Pl

or P2.5Sanpl es fS?lmgﬂ‘.d %J&W&Mtﬁl e %?%@?U@ﬁ]}lggte@% 3@%’&)}@ at %n@uthel@ﬁ)tret he

sane nunber 0 nj ugat es: times many conj ugates as
sanpl e 2, &pajugkey Ghbwe fowdnwgsa@é@r Stﬂllf&tth%la‘éyill%ﬁlﬂtetqoﬁ‘é@t 1B §a81S. si nce t he

pol y?cryl4at e C@ﬁtﬁé‘%oﬂﬁ a&&ﬁmﬁmm@iest(b% cplrya?l %ﬁ%ﬁﬁj&)rﬁ?gm&s@@(]s@t ;)h?) Y
sanpl es 4 an nt ai ate than the others (c e %
nmol D coluﬁﬁg@mg§W%ﬁ@§ WﬁmiégH@?V5HH%?§ﬁﬁPWPbte cognates with different
ﬁlkyl chai ns. S&?m&amnb?2&wh?®ogﬁaPuga&Q§m&%vpﬁhyﬁbﬁmyﬂkﬂammkﬁle) mﬁanﬁle 9
as copj ugat es . auryl —acryl.ate).. Samle 10 has conjugates which are
R T a0t T sl L DSBSy BBBRYE00 " Povy (et docyl

met hacryl at e) EampB5¥has eojugpteevf pdedyiryhariladyl ate) (25- 35%, and

pol y(pent adecyl whi ch
Bre & mixtur e §?ﬁ“?¥s‘€?@?§4 S edov i éﬂiﬁf?‘@‘”fe{?%gﬂmﬁd e

met hacr yl af&)-30%9. oy ﬂd%a1y@8w@a$y@ thae ypb«@rm#@YE@E¥mmY§$ﬂﬂPé 12 has
CO”JUQateS3$ﬂ!Qm&¥dW eﬁ&d&#rﬁemﬁmﬁﬁﬁhX(5@5@@?' acryl ate) (40 469 ,

pol v sheosyl Sl et bR Ien. TRl (AR e o
75%), po]y(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, Gzl and Gz2, the characteristics of which are shown in Table 2.
30 By virtue of its structure, the P2 polymer is more effective with Gzl, whereas

the P1 polymer is more effective with Gz2.




20 m xture {poly(lauryl methacrylate) (20-30%, poly(tridecyl nethacrylate)
(25-35%, poly(tetradecyl nethacrylate) (25-35%, and pol y(pentadecyl

nmet hacryl ate) (15-25%}. Sanple 14 is_conjugated with vinyl neodecanoat e.
Sanples 16 to 19 correspond to rmdific&gi ons of the P2 polyner: Sanple 18
has the same nunber of conjugates as sanple 19, but they are 25 |onger
(because there is nore polyacrylate in sanple 18 than in sanple 19).
Results. Ef g&@k‘?%e%tq for |FT, filterability (FRT) and viscosity were
carried out Jmeﬂamm;e types of fuel, Gzl and @ﬁ, t he [char adiri sti¢s of

whi ch are ShWaffﬂcdrﬁﬁx'tgﬁﬁsurgé;bﬁ}’C/ flue of Tts strycture, the PZ|pol ymer

IS nore effe,té]%e €reas ‘theP1 ff‘f’,U'y”B' S oI effegtive with
&2. 22 Tab Ref erence &z1 22 Paraffinh—contet \"emnmd by LC GO
<C13 4.53 2. PBI3-€18-C17 8.61 4.58 C18 C23 H6l7 4 6 #8066 (. 94

TOTAL n-Paraf¢i®a€2§% wt.) 19.27 12.21 | LFT (@7 -4 1 PTE @® pour |poi nt
tenperature {12246 PT (C) cloud point| -4 2 o4ddv15 0./8327 ©.48541 Sul phur

content (pp Lmﬂﬁ%mn\gﬁc‘g@l ty at ilUL, (MygL5) 2. 7125 2. 5348 Ketane

cal cul at ed ofrat et rogl :\ﬂﬁ‘ﬁ'ﬁ—)etrl:gﬁ‘a't—rf?% 22. 7
26.6 Di AroM@MMy_Amnatme %0.6 1.9 (0

crystal | i sat |R¥E €@) p@ur poinfiteppergiignenceiment  t €dperat Ure. D $tillatijon D86
(O Initial pPofF@C) d6d id56.4 T10 203 189.8-4T20 224.7 203.5 T50 274.5
271.9 MV15 0.8327 0.8541

Sulphur content (ppm) 39.8 930

Viscosity at 40°C {mm?*/s) 2725 2.6348

Ketane calculated D4737 50.1 448

Aromatic content [P391

Mono Aromatics % 227 26.6

Di Aromatics % 6.2 9.1

Poly Aromatics % 0.6 1.9

Z(?n?nl(eggecgif ii:llslfpt)lecigture. 762 -2

Distillation D86 (°C)

Initial Point 167.6 156.4

T10 203 189.8

T20 2247 203.5

T50 274.5 271.9

T80 317.1 331.3

ToO 3374 3543

T95 3539 3711

Final Point 356 3734

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

5 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.
10 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.




T80 317.1 331.3 T90 337.4 354.3 T95 353.9 371.1 Final Point 356 373.4
&l is a fuel with a sul phur content of bel ow 50 ppm whi ch contains |ess
than 0.7% w. n-paraffins with a car b?? nunber of over 24, and a Cl8 C23
paraffin 5 concentration of over 5% its TCCis below-5C. Gz2 is a fuel
wi th a sul phur content of bel ow 5000 ppm whi ch contains nore than 0.7% w .
n-paraffins with a. carbon number of over 24 and a TCC of over -5C.  LFT is
measured as st ipEVECEHEY ¢ hhrolxmeEN e fisHiFd ong ftﬂéwtw%ﬁ@tqﬂl\fv%ag‘gzmpr esent
junps in LEbhetdd taen abmasspemdisah iforgos) s@°Cousidd e tppiiurG Gadktranet 210 ppm
(&zl). The LFT perfarmance of nodifi oL YiIner. S asured at these two
concent r at PR @bﬁ(ﬂlgfpgﬁwetoﬂw%fﬁéggnﬁwl‘zt)hgltﬁc?os\lz)vaeeggtg??di ng starting

pol ymers. 23 { FBIh@ilrstlodiity Taidenby) wol measnedwasigtbastid &lmethod veotiut i on

di | ut el i t0ecidha vo SRINAGInchOubAInAIPMRY diRRLR Al fraction) al 40C
using a titantum constrained rheonetre wth cone-plane geonmetry (20
mn/2), wth albekldditive tsrug! diswivedaf FBdr< Bftbcki ng Tendency) was neasur ed

usi ng the I P 38%crRLNogeWRLER in Tabie 3€qui val ent to "sol ubility nmeasurenent”
of the additive jn the fuel. The additive is well dissolved if FBT < 1.41.

The results. ard®@dwn in Table 3 Table 3 Reference Distil ate LFT (at 140
pPM LFT (atcr2dRcAPMisdiRE Yilgadai k) rpmi | LEENa () Pk 1)ppPa) ¥peosty @ - 14
-16 10.055.9 2 Gzl -17 -18 1. 05CR. 6 3 Gzl (C95 -16[1.05 0| WD) Pagy) - 14
-16 1.11 5 51Gzl |-15GzH6 1. 06 2-1 6 Gzl -17-1618 1. 051805 7] 715213 - 18 8
Uzi -8 -13 1.28 3.|7 9ziGz] |-12 -4% 1.01:0.8 48 Gzl :130514/1. 08011 Gzl -3
-31.02 12.4 312 Gzl G638 -3|3.48 45.3 18 Gzl -187 -16|1.18% 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 13 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 - -10

6 Gz2 -2 -10

7 Gz2 0 -3

6 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,
i.e. Pl 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.




14 &I -8 -12 10 15 &zl -14 -17 3.88 1.9 16 &zl -15 -17 1.06 2.5 17 &l

-13 -17 1.05 18 &I -8 -8 1.055 19 &l -14 -14 1.05 1.9 1 &x2 -11 -12 2

G2 -13 -12 3 &2 0 -2 4 &2 -10 -10,,5 &2 -1 - -10 6 &2 -2 -10 7 @2

0-3 9 &2 -3-10 13 &2 -9 -10 14 é%Z 6 -9 10 Sanples 1 and 15 are

ref erence sanples for both of the grades of EVA tested, i.e. Pl or P2. It

is worth notin I rtue of Its characteristics, &2 is far nore
g2 e {

"di scrimnatin WAL the: 89rRs apngul o pa¥geryile. Butpad the-yamo
Sanpl es 2 amud1b3rci€minﬁ1gatetshe same anount of polyacrylate but not the sanme
nunber of conj ries fou n n S as
camie 2 and CROPE PR & TR bl Qlearls TS PR TR0 PRIGREE T
pol yacr yI atcenjclgatte@me fogr tithes sharter sificelthe palyawylefe doREnefsfthesarye. it can be
seen that sanpl d &z2

Pl e Ong&:&eﬁ&aﬁ? 1t Ra 0B %Zefn%ﬂz?tssam? e Hls3teltitd & % el )

mhereas saml e tice, too hi degree

of conj ugatoiféﬁtlklﬂ@r@ﬁlzba@ Sz3) ‘S%TWI Sfim@H? Pip Onﬁéﬁﬁf‘i’qﬂye HbdEti es t he st art i ng
pol yner's ori giakachibé,web Wigh ara@ @Tceh atll&ns ,%fﬂml@ems 7.8% m§1)rm1r1el

apparent in Gz 10. .Both are h| sol .ub T < ue of its

many con] ugsTe’ madiey e titul ek’ Grietglsbice synarisied 0¥ <Ryt han

the starti laglspﬁbxyar@parﬁ‘nﬂm(ﬁz t he conj ugated 2EHA sanples (2 through 7),

sanpl ?§ 4 and %oﬁ?@re%ﬂ@ﬂtgﬁﬁlﬂ Q%ﬁ@c“( ate than the others (cf the % nol D
e

colu but it Ccan bé even 15 with a | ower polyacrylate
cont ent, efflc&wlﬁseg’élémmany?@nwt@f sdupite 3wk ttsi ddvaytagF@being for are and

Vi scosi t y. ﬂllﬁd &lgﬁﬂ%fsftﬁﬁhg bélyﬁf&??ﬂl ned in the presence of C groups-sanple 7
whi ch can 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 seen 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 Gz1 (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 Gzl. 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).




conpared with sanple 6 because they have the sane nunber of conjugates for
the same anount of polyacrylate-it can be seen that the presence of C

di mi ni shes LFT efficacy 20 in Gzl (san&le is 6 effective from 140 ppm up
whereas efficacy is not seen with sanplg 7 bel ow 210 ppm) and, nore
inportantly, they conprom se efficacy in Gz2. Sanples 8 to 12 carry

pol yacryl ate cqonjugates with different alkyl chain T can,.be .conpared
Do Lot e 2 whi BHIGLS Bonigares S Bongustuong thasy Fier Pripaysiegs |
can be seerinUrabut feodisTwef ihi@ac Pnahe stheqtaad Gt issndevisabshtegh Ph Uzi and t hat
sanples 11 and are n at,all. effecti LN | . . These esg4+n_which
the a byl enai b Bien (Ep by ShEE J¥ Tkl ARG e R EEE Taarbon
at ons- do ndizlacfiit mscompgesiderssthplen’d, adrie camyiag dut jave msnler olidorpogates taddi ti ves
in thag theyeSHURLLESEENR: RALA 18 M3ntal ABHS pollAG RS Ihaff &:66Gid ¥§) Sanpl es
Vis-a-vis LF%ySar_ee thos ewa{%ﬁ, po?y(,a kyfla (et h) g%?yl gt%é _élonjau at eg) w th an
al kyl chai nfhse bethoeerecs @RBSEESSZavpTady spmot thtegrogpdedd (iss ol PEXWRIT (FBT <
1.41) apartalﬁdu@ﬂbﬁ@m?dceylat%?fcﬂ;qryw@ﬂm@oep@fwmﬁgata@SCOSIty is lowest with

12 hnd 12 cont AniRRe ey Rl 0T R atyet 88 HargPRafialrfrdvdtare -

nor e Vi scousen €ohjesgadtit;m@2C16- C22 pol y(net h) acryl ate does not reduce the

Vi scoghty of t i CO K e i.s hi f BY

Vi scalli  LFT p%‘ %ﬁ&%&rﬁﬁéﬁﬁﬁﬂgﬂ%@g?ﬁég&téfg%ah%%%?% ée/fntfi’ldi?'e Eres . 41).
25 Sanpl e with samplenj U gdied isMNewtaniany bnlgesd B2 avlbigh 65 thixetrofa, theaBy is

di m ni shed joRn(azd Ml 1ebd thiwRfgy. el | in Gz2. On the other hand, it is nore
vi scous thanPl. O sanples 16 to 19, only sanple 18 does not work with
respect to LFT in &l: if it is conpared to sanple 19, it is carrying the
sanme nunber of conjugates but 5 they are |onger (because.-sanple 18
contains nore polyacrylate than sanple 19). There is therefore a conjugate
si ze whi ch cannot be exceeded (i.e. a maxi mum anount of polyacrylate) for
a given nunber of conjugates. Al the sanples are soluble (FBT < 1.4) but
no inprovenment in viscosity is seen with respect to P2. 10 An inprovenent
in viscosity is only seen at shearing forces of under 10 s', e.g. wth
sanple 19 which is Newtonian unlike P2 which is thixotropic; NB the Pl

pol yners show | ess thixotropy. 26 CLAIM5S 1. Conjugated ethyl ene-vinyl
ester copolyner, with a nolar mass of over 10,000 g.nol_, containing:




5 a) an ethyl ene-derived group of structure A - (CH2-CHZ)"- in which nis a
whol e nunber of between 45 to 650; b) at | east one group of structure B: -

(CHz-CHOCOR, )n, _x in which mis a vvhﬁlzg nunber of between 5 to 110, and R,
is at |east one residue selected fro he groups of |inear or branched

al kyl groups, C -C's; 10 c) one group of structure C - (CHZ-CHOH)x,- in

which x, ranges fromO to 0.95 x; d)._at | east one group of structure D. -
(CH2- CHG) x2- or of structure D -Cl-éé(ﬁ—\%écl-is)(\))xz- in which x2 is never 0
and ranges fromO0.05 x to x, preferably x2 is x, and G corresponds to a
group of struc e G..corresponds to tlg ructure
Tt a0 & Waedl Sindtreeiptloesid ol i e SR R s Reb AR 1o the
structure -mm@dconmlmch Q corresponds to 20 - either a group of
structgre QL p ro 0, - or a
group of structQi GW%%g \é\%!‘%fe.‘% %Qﬁg)“ rfé?n%qgfsﬁfr?%m 1to
100; in which X (‘:‘&Oif‘e@ﬂ@bﬁwfb@t“@% ﬁéﬁg@ﬁ)aatom preferabl y Br or I, q ranges
25 fromO to 1p)% &qgtr(ﬁfepgfe o‘f@trﬁctﬁbédJBOQ Q QORQ),HCXH%n%m@m@w Rq,

or Eﬂiafﬁiéféé“’” Sholspindidrssie O ke, anad%i RS g erEha o e
advant ageously slﬁtolrﬂ theGréuip? ofihﬁéhr@bﬁanpﬁddalkjdl@mgs 2:-@t.hyl hexyl acryl at e,
30 copgl yner i h. X |+ sfro 25t 5 t nmol ar
per ceﬁ@age of g\) gr o%;r po_f 8m|5%%y &g-@@@@v%l 8? éra %bm (F?O

per centage of B Qr%ucps in the polynmer is 1-20%in nol es; the mol ar
percentage of 9{ (PéhBtS oh@uérg'@p F&‘P's\(ﬁﬁfuﬁ} $:.0- 3(@% '@HGZJﬁesor faopar

per cent age of or s’1nth eg i's 0.6 % | m) and the
nol ar percent age“@ﬁzg Ha”r)Qbfz 5w @hgzﬁweg%apﬁrﬁﬁﬂeé@o@o O'él’frfPBFgat ed

et hyl ene-vi nyl  eptgerablgnQliy MBMIAT 66 EbhEstte aGréipd lsirudhukhGa o@oadr GIrass of
betme?g 10500 and.30000 g.nol -1, containing: 27 a) an ethyl ene-derived
f

group structu?’vé\l - (CH2-CH2)1 in which n is a whol e nunber of between
45 to 650, prefer alilyorsspoandsROthe B)ruattire -€ASOCHGE;goup of structure B: -

(CH2- CHOCOR, )+ » _X G otESIhdTtd fhe dtructure —OCOCH,Q—
3 corresponds to the structure -OCOCH,SQ-
in which Q corresponds to
20 — either a group of structure Q1 —(CH>-CZCOOR1),1—X4 in which py
ranges from 1 to 800;
— or a group of structure Q2 —(CH,-CZOCORy)—Xy in which p;
ranges from 1 to 100;
m which X corresponds to a halogen atom, preferably Br or I, q ranges
25 from 0 to 1, Z corresponds to a hydrogen atom or a CHj group, and
Rq1 or Ry corresponds to a linear or branched alkyl group, either
saturated or unsaturated, C;—Csg, preferably C4—C,s, advantageously
CsC5 and more advantageously still C4—C,,, and more particularly 2- _
ethylhexylacrylate,
30 copolymer in which
X =X; + xp and x ranges from 0.25 to 55;
the molar percentage of A groups in the polymer is 29-97% in moles;
the molar percentage of B groups in the polymer is 1-20% in moles;
the molar percentage of C groups in the polymer is 0—10% in moles;
35 the molar percentage of D or D’ groups in the polymer is 0.6-64% in moles
and the molar percentage of Q in D or D’ is de 8.2-99.9% in moles.
2. Conjugated ethylene-vinyl ester copolymer according to Claim 1, with a molar

mass of between 10500 and 30000 g.mol™, containing;




whol e nunber of between 5 to 110, preferably 10 to 75, and Rl is at | east
5 one residue selected fromthe groups of linear or branched al kyl groups
Cl- C15; c) one group of structure C > (CH2- CHOH) x, - in which x, ranges
fromO to 0.95 x, preferably x, is O; &) at | east one group of structure
D: - (CH2-CHG) x2- in which x2 is never 0 10 and ranges fromO0.05 x to x,

referably x2 i orr onds to r ucIur .
P o oreh b n A e e At o6 ul Ao Eilia e o
- (CH2- CZCOORq, ) piwhéte ymband éstweenrdd o 65(hp8ﬁ6rabpfr't5ftersabl y from1l to 50 -

or a group of 2) ges. f
100, preferabl 3’5 !‘r"lget%wl I%e%ﬂ}& gﬁ%ﬁ\gﬁl ch™ X C(@%l’ éﬁ{@é ‘b" amh‘{"?%i’%& a%om
preferably Br, q W}@&fgegmbﬁmfrhe@w{%@ ito 21@grele &e tQ d35aarsyBr @g@trle@fi omor a

CH3, apd Rqi or RAZ.GRf’.RRRAGRIM thlorbh litfdhr &Y @Qﬁ&ﬁéa g}ﬂé
either saturated or unsaturated, Cl- , preferably C4-C1 advant ageously

C6- C15 20 and nortgssadvant ageously still CG Cl2, and nore particularly 2-

et hyl hexyl acrylcatoae gﬁﬁ%%ﬁ’ﬂﬂfctdr@()ﬂm @HXCHOH), = iX3vReE xX rdra8g@snf 0@ 0. 25
to 55 prefer any the nol ar percentage of A groups in the

pol ymer is 29-974 SrF( r%ﬁ“fsr?{’g”ﬁéé Breferably 54-90%in nol es; the rol ar
per cent age of B)gt bmapsonengrbhe op etrycrere Ds— ](C?E%Eiﬁ)xmhrewhlchpxgeﬂse}eam V'

3.5-11% i | X 0-10%
T motgs, | prer eribfiels B G6f SS0LABRRIE LR & B lipoRE KIFEOLE O

the polyner is 0OéswfﬁrﬁlrrcﬁDQQCH@ﬂ&emabhlyhszl%ﬁdﬁfqml es and the nol ar
percentage of Q ingfhg ouﬁapm&r&e %thz@b@mqﬁgpﬁq%r@m g¥s BBm9B. 7% i n

nol es. 3. Pol yrrer acco a| m Q represents a group
of structure @&@%@ff P whi ch gis 0, and p, ranges from1l
to 50. 35 4. PoI )Lnef- a@,ﬁ:@mdﬂ‘sﬂ@cmem (Qﬂ{g@m@@Rqu)Lthleghar%ek frowhi e Rol

corresponds to a ear anched al kyl group, either saturated or
unsatzgated, CG-Cl %ffega'bgbfr éGt 2 preferably representing

2- et hyl hexyl acryl ate. 112®h1c$ Xléon‘rysmndsatpca)hrdogﬂgl atomapnefayfiblZiByj asankes hr ough
4 in which Q represent I f q Xg in
zr fhr @'Echpz QBrré%gBH%fﬂé %@o%&%%% 2@ X

which g is 0, p2 range corredponds To a
branched al kyl group, &g ¢srespends iep dipg|oy branched alkyl group, either Safurated

or unsaturated, C,—Csq, preferably C4—Cis, advantageously CgCis
20 and more advantageously still C¢—Cyp, and more particularly 2-
ethylhexylacrylate,
copolymer in which
X = X| + Xp ang X Tanges from 0.25 to 55 preferably from 0.5 to 40;
the molar percentage of A groups in the polymer is 29-97% in moles,

25 preferably 54-90% in moles;
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;

30 the molar percentage of D groups in the polymer is 0.6-64% in moles,
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.

3.  Polymer according to Claim 1 or 2 in which Q represents a group of structure
Q1 —(CH,-CZCOORg1)p1—Xqin which q 1s 0, and pl ranges from 1 to 50.

35 4.  Polymer according to any of Claims 1 through 3 in which Ry corresponds to a

linear or branched alkyl group, either saturated or unsaturated, Cg—Cis

preferably Cs—C,», preferably representing 2-ethylhexyl acrylate.




C5 to C15, in which the branch point may be anywhere in the al kyl chain, 5
preferably in position 2 or 3 of the al kyl chain, preferably in such a way
as to generate a tertiary carbon. glyner according to Caim5 in which
the group OCO Rgq2 is sel ected fron1the groups of pival ate, isopentanoate,

i sohexanoat e, 2-ethyl hexanoate, isononanoate, isodecanoate,

i sotrideca at neononanoat e, can e .nequndecanoate. 10 7.

Pol yner accor d| QY EFAAELC 3Py 9?&&‘ GE‘FOP%QQGE@%&% (Saﬁ?rE%?lmsi %8P ved
from plant- or oRiro@lired@R i YEH,A KHI@@OR@I)FQSXA in which hy itsh)epglfmgps R@i’n caat ai ns

al kyl chains, .ai thef, satyrated or .unsa C8 to
C25, preferabl y% %i hf(_) & Cé)rre%qrﬂé?rfﬁ' é&agglg gidﬂléylt%o‘apmgoé? @ﬁ%rl %éddiyt hr ough
7 in which the C‘gr@uﬁlsofm wiigcls threubieoele pBint onasebp angtehere: inathe el ethaw, gr oup

of strycture B, W’Q) 3 i‘t R b LS R, tgmd m
ranges from 10 to 75, or a gre g i s%uct&?gmérﬁb?&gg@ms

in which R, |§e@¢féteagtr:6@@’@2 L and m' ranges from 10 to 75; 20 c) or a
group of StﬁrUCtP'é[}@n@ accorﬁiﬁb‘%o CHEaCRin wﬁlch iR>prbip AR ZRS seleét@d fromlth@nched

al kyl chain, C5 t n ich the nch 0| nt e anywhere in the
Sl e n SRehs G Pyl Sles e o Rppgn »tzh@hﬂﬁéw%ﬁa FOraier abl y
in such a way asdtenggadsdtidecandad, ne@ionataitd) doodeamtbatd’and hamgescdnom® 10 to

aroupld 5% YhEmSTERluP e ERRRPLY 2 gheh P cdhbunnaly AR 01 21,
of dains | thfivaghlagt-ion apim +denv¢d:’fhgytaold5115whtdhehggam1p Raf csmtamstauqyé B

represents a grcﬁédﬂs %ﬁthértsra%lﬁét‘é& Br &saﬁfr%@ i & R an XCé 13 @ZE ﬁr@feﬁblm S a
0 th X,

CHB group, and ranges from10 to 71; 30 x ranges from
= 0. Qrepreseﬁjtsoacﬁgroup of structure QL - (CH2-CHCOOR)p,-Xq in which q is

o, pl ranges PoBmel iRoflhg adinR EOULASPONABrough & ik NAdEh Ake REaGLBEd al kyl
group, ei t her atur%ed or CP aturated, C -C30 or preferably C4-C'S; the
mol ar 1 per cent af %’flre §POUBL it he pol ymer is 54-90%in noles 35 the nol ar
percentage of B) gitarpsgronp bherypolry i r(CH,-EIE06OR’ (e irin voli@sR | it heCHiDI ar

percentage of C %Foq%g?“d'“ ;ﬁgeyg%@é i-g. 0% in nol es the ol ar percentage

of D groups int ih noles and the nolar percentage

of Qin the grbuprp gfguBS%SQ‘BCtP% Bn n@}ésCHWOIid:)mPK ot @gsclf 8 1tidhe
preparation of tBgupaHIgatEd  RA Y I BERPTHIing to any of Cainms | to 9,

I ncl u% ng the f001' %Wgrggp ogf Bucture B «{CH,-CHOCOR "),y x in which R’ is a
branched alkyl chain, 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, and m”*’ ranges from 10 to 75;
or a mixture thereof, preferably a mixture of groups B’ and B*’ or of groups

25 B’ and B*”’ or of groups B> and B™"".
9.  Polymer according to any of Claims 1 through 8 in which:
n=79to 515;
the grc;up of structure B represents a group of structure B’ —(CHs-
CHOCOR’ )« in which R’; is a CH3 group, and m’ ranges from 10 to 71;
30 x ranges from 0.5 to 36 with x; = 0.
Q represents a group of structure Q1 — (CH,-CHCOOR}),,—X in which q is 0,
pl ranges from 1 to 50, and R corresponds to a linear or branched alkyl group,
either saturated or unsaturated, C|—Csq_ or preferably C4—C;s.
the molar pércentage of A groups in the polymer is 54—90% in moles
35 the molar percentage of B groups in the polymer is 3.5%—11% in moles.
the molar percentage of C groups in the polymer is 0% in moles
the molar percentage of D groups in the polymer is 2.3% 42% in moles and
the molar percentage of @ in the group D is 35%98.7% in moles.




i) supply of a starting ethylene-vinyl ester polyner containing: a)

et hyl ene-derived groups of structure A - (CHZ-CH2)" 5 b) at |east one group
of structure B: - (CHZ-CHOCOR,),n in V\/rby'ch R, is at |east one residue
selected fromthe groups of linear or rganched al kyls, Cl1-Cl5; a CH2SH or
CH2I group; n and m rangi ng so that the nean M of the starting polyner

ranges frao 0 to 20000g. nol -1 | owed |ntr ducti on of a
free radica iPrEE of &ﬁd%ﬂ?aé%“%af ﬁ“ﬁl cogHteal 695@3 I?ﬁ'?é)rr 8PS A t he
primng si tes dﬂamlqobtwgmmalmabgélenfohomﬂgsm‘ps structure ML CH2=CZCOOR, or
possi bly of struct Q%(;ﬁr n which Z
corresponds to Sﬂéﬁg%gn% Sﬁz C'@@Sterﬁ)ﬁqwﬁ{eo&%ﬂﬁg R correspondi ng
to a |inear or braﬂﬂcﬂﬂegelwl-d@}fﬂve@mpsqﬂ_ﬁr@mrhér §atlCabrd or unsat urat ed,

Cl- C305 reacting iy) o5 ueht ehoehud Begtr&éﬂ.ﬁe Bex W@g eﬁdt%lxg}z ;ﬁsaf‘h ?erpils of the

nononer M to give the group A Site 800, or
possi bly the extent 3fl easb@p9rf§$1gigea§el§q;{ecbfr%m th%@@@ﬁd?fehnw ar brgiahedt he

group @ at the prinilngs, GHCE; g@egsﬁr@m}ﬂz;[tgﬂ)u%oo 20 11. Process according
to Caim10 for the p mers _according to

aration of 'th
by of G aims 1 to F b (IER Dbt Bl BRI s Tepl e dphmy grits:
starting ethyl ene- vifroph 3@6 ©r20060ymei”’ (fo]ﬂmaedqb}ng a) ethyl ene-derived

gr oungof str UCHH 11?&6%1\%:’[1&%‘_%’1%2%&% b )adﬁta El?t?attoro NG9 P rgc.fiic t t ur e B -

one residue Se ?romthe
_ gr oups of | i near dolysrcaisetiend at dbkypremingl sis5 of . aetymmerisablgi mgnemelt hdt t he

mean M of the starhing mlcmgerczr@cﬁeﬁsor ;ﬁaselmﬁsifos@mmr@%o@ﬁﬁ@ioéoﬁ ol | owed

by jj) partial hydrolysis of the al y gsters present |n_t roup B such

that the 30 hydr &I5ei¥nerMilcqreligyni which s comraponsts f@q%hydrpeense@srbpr ghe
hydrol ysabl e sit eg;H; poef,anaployp |P€&ﬁrdsb@[ﬁni’@%@lﬁn@@bﬂbfah&l% alb@ldreped by

111) rtial esterifica nofth svmth hal i de, of hal ogeni ¢ aci d
of s'??uct ure Xoc* Eﬁff ”52’ ratedor; yps faé?l ‘1’?301 rS?‘%f‘g lﬁnsdw]?(argﬁ?[eg% '{l
hal ogen atom pr efeeteabbﬁ/p@bzmeesmimntﬂiad)f ﬂhlaentesmearll\ﬂil c¢atgienthefgrowy @hey | s 35

greater than 50% peherARkY A00%es ' SbkoWedy DYob L) pRGIYITERLOBLEAN T the

primng sites carry| atom of norione structure
CH2=CZCOOR, or po#¥8 ymegﬂsefonap ﬁeronefneeM%@tgavetwom@%@z@emmlag nmononer
in which Z corresp@@g&stfgbr@mwjo@gen atom 30 or a CH3 group, the group R

Ccorresd Ondllrl]g rocess ellcr(]:gr ing to 8[&1 1% %r ahe greparatmn of the conjugated polymers

according to any of Claims 1 to 7, including the following steps:
j) supply of a starting ethylene-vinyl ester polymer containing;
a) ethylene-derived groups of structure A — (CH-CH,),—
b) atleast one group of structure B: — (CH;-CHOCOR ), in which R} is
25 at least one residue selected from the groups of linear or branched
alkyls, C,—Cys;
n and m ranging so that the mean Mn of the starting polymer ranges
from 3000 to 20000g.mol™'; followed by
j3) partial hydrolysis of the alkyl esters present in the group B such that the
30 hydrolysis efficiency is less than or equal to 50% of the hydrolysable sites,
preferably less than 20% of said sites; followed by
jii) partial esterification of these sites with a halide of halogenic acid of
structure XOC-CH,;X;-CH; in which j is 1 or 2, and X represents a
halogen atom, preferably Cl, such that the esterification efficiency is
35 greater than 50% preferably 100%; followed by
11i3) polymerisation at the priming sites carrying a halogen atom, of a monomer
of structure M1 CH,=CZCOOR, or possibly of a monomer of structure M2
CH;=CZOCOR, a monomer in which Z corresponds to a hydrogen atom




group, either saturated or unsaturated, Cl-C30, reacting in such a way that
the extent of polynerisation pl of the nononmer ML to give the group QL at
the primng site goes froml to 50, or ] ossibly the extent of 5

pol ynmeri sation p2 of the nononer M2 to @i ve the group Q2 at the primng
site goes from1l to 6. 12. Preparation process according to Caim1l in

which the step jjj achi eved b atom transfer radical, pol i gation
CATRD) i1 the pr e skticlloftabig fiagin & CSTePamiTel admey & Peaierion metal
preferably a copperolgleitie satucitedsr (mﬁjturatedOCarmo,aemlhgﬁngemlcamhaiﬂﬁdtng

i gand. 13. Prepar p 83.4G69r din Claim ch the-.step is
achieved by ¢ JJ ﬁ% )?[ etegf(r)poma 1OI(l:IPaog(ijh Py%?rl S tloc%vet “Ehe pp? sence
of a free radical dnihti ptiwing e Rresphoat |1orh0 prbces possllyr thengxteot @fai m 11
in whigh the step oﬂ 4860l Houed, ?,l ugation
of a functionalised 3)&1) gér ygt }gﬁofe s?rﬁjt%e?ta&%d(éw tH(%r(,Ef CBYI?Q%H%%QE ]513

which pl and R ar éltégo‘%ﬁeﬁ‘i’lﬁéd‘)ébove and T represents a hal ogen atom |n
particul ar 18l , & aamo%rgéé@y@acomm@td@@mqqnﬂhmmnhé stepj wsldcmdw@bsal ysed

al cohol groups ener at te ess_accor to an
G st 16 to" 1A% e Eh reed drrbiag Ry nuﬁ*atl?rswﬂ%%ﬁ?e% Bt o
copol yrer groumsstéjn 1otlui g actameytech mytal ARefonbyne cog@tr ihahidofudhhe GilBand M2

nono s at sai s from 10 to 80% preferably from 15
to 70% 16. Pr 3g%§slltmé%g %Ha%ﬁrt]%ﬁg%% of Clainms 10 to 14 for the preparation

of copol yndBs Pagpagafonmedcesh a@agdlng tocﬂimlmi Tin wéhich, the Ftep Gnin seavhirexté by
solution of a %e%ﬁ@&al%&ﬁ’ﬁtgd B&gﬁf&n@d}%lﬂfl 1id ;ﬁ%s@ﬁcé‘-of ehfr@é‘ﬂllalc%l 1nntiz§0rwt25

hydrocarbon distillate, prefera at _a caoncentratjon of_over
pref er abl y Ity o BT ion g 2ccomiingfo ¢ Rimi nwhichthestenHE BriplavehbEal Ut i on

gpc?_r di ntg t? ClseiprRkkY iraslvangd Ihletlcgﬁﬁgltithdri()‘fa}[ funbtiddative yatdrya@e bPstrivnddl e
.. n ccor alm I n
nydr odar bons wiGeaC BE it PO ipabhich TR 888 A oS e APE: BhdnT 18

carbon atons ofrevenisd @ yjoga ghim, RO .patttcular s@t, i en anf Obheramncentt rtat ed

| ut el notors and
ot on pecor doadhg LALMP A &PASHA ol yeloulon diege! T
|owtenpera1§uré?r<fqeﬁt’c argBiingt ip amdoﬁ" |<élwma)f10|ﬁ0qb3 dnhvhwcbrc%stﬁfﬁglen@moéi ning a

conj ugat ed pol ¥R ALHOSithE WALRNBT WopoBtnde @i n§ 1 hropgha&hievdd. pM ddl e
nt. .o

disti]]ates cont ginin or co one .a mddle distillate-
type h{)/dr ocar b&A yin}egg (Blnoéﬁﬁf’ﬁ’&}a Pn‘?:TB B &hpaig PripRRE SERANEH 08 Bpm
preferably bl ow)5080pppcfanitly fmnhel pref@®@sably still bel ow 50 ppm and a
m nor 31 16. Process according to any of Claims 10 to 14 for the preparation of copolymers
as defined in any of Claims 1 to 9.
17. Concentrated solution of a polymer according to any of Claims 1 through 9in a
25 hydrocarbon distillate, preferably at a concentration of over 50% wt.,
preferably from 60 to 80% wt.
18. Utilisation of the concentrated solution according to Claim 17 as a filterability
and flow additive for middle distillate-type hydrocarbons.
19. Utilisation according to Claim !8 in hydrocarbons with a content of n-paraffins
30 containing more than 18 carbon atoms of over 4% by weight.
20. Utilisation of the concentrated solution according to Claim 17 as a base for
fuels for diesel motors and domestic heating oils.
21. Double-purpose additive to improve the low-temperature filterability and flow
of liquid hydrocarbons containing a conjugated polymer according to any of
35 Claims 1 through 9.
22. Middle distillates containing at least a major component of a middle distillate-
type hydrocarbon fraction with a sulphur content of less than 5000 ppm,

preferably blow 500 ppm, and more preferably still below 50 ppm, and a minor




conponent of at |east one doubl e-purpose filterability and flow additive
according to Claim?21. 23. Distillate according to Caim22 in which the
maj or component is constituted by di st3i1I | ates boiling at between 150 and
450C with a crystallisation 5 comencénent tenperature Tcc greater than or
equal to -5C, preferably between -5C and +10C, including distillates from

direct distillation, vacuu distill.ates, hydr ocessed distill ates,

Gi Stil1atos gelSPRPRIES Ghistt e e uePHE et Ry ars dPse eryver
vacuum di sti | | acesdinditsldiales resulting from ARDS (atnospheric residue

d | ph ty - i [Qr: Vi - i..on : i.stillat
oSl P Ao SOINELS LR OO KRS RAUEL LA QR SRS gl || oo
BTL ( bi omass-t &l digtillates clonlieg sitohetpieep| Bk andnf®EC arithal crgealiisagan

materi gl, al onguRfindnBeRODiAREARe BRAxRSLBa0h: RGN o a_@@té,olgreﬁeﬁléml -
derived |ipids_or m xtures er eof . stillate accordin o Claim?23

th ) 247 Di F 1
with a content %6esnparaard fi0onrdpding disibates from diert disgillabon gcui® s of
over 4% in wei gidtilla@s, hyldrirbédseddadiatnessdiinglidtes gdndiatedds, Qitaldds crlatkiwhi ch t he

content of n-paraffin cont.ai ni.ng nore.t.han 2 rbon at.o i S ter
Shan o oquar bkt Bolron SR Pl iRt st e TRy AHRE ot eHI5S £0 26,
in which the cdmtmsphapic mesipar addsiiphumsitivh) aconaefom randiver viscomediRtion o C40

f 0. % 4: e i nj - . d
at Tealt one d%;%#f%ét%aﬁa%%rfa%?@%eséﬁg EPRLT OB (RAMPBGHL T &0
contai ni ng a diggrgrptiedtlyy Fcldo(dionystio-lgiidoromiesiion of plew- 28diop apfingh t he

M nor conponentieGedi Alaitsiall QiRRAY iBROLRinaAbn] £R5EstQ0Sr YoM SriRW RRRA- .
filterability and f!ow addi tive according to Claim21l, possibly mxed with

other 25 addit iSRS Aamprdyrss BErioE di spersing agents, de-mul si fying
agents, antid: Masitiangaagelihsio OlabaiXiesith deodennof S-pakéfan@ntaifin®vens,

anti-c¢orrosion s d modifieps. of friction, lubrication, conbustion,
cl oud?%oi nt, pé@a?li%o?a%lfqnaaq_%nel%Pﬁ%‘ﬁe{%t/?sglnw%{ﬁ "conductivity. 29. Heating fuel
cont ai ni ng 28- 50B¢il swirggthario ridinat23| ead4, enehwhsthi |doatest oBd-meafbingi ng t o

any of Cai s 28nhRigbmortUhal BAUNLEH RS NERLAL BAn L fBRES 069 distillate
according to any of alnms,_22 to 26. . _ )
20. istillates according to any of Claims 23 to 25, in which the content of n-

paraffins with a carbon number from C24 to C40 ranges from 0.7 to 2%.
20 27. Diesel fuel containing 0—500 ppm sulphur and at least one distillate according
to any of Claims 22 to 26.

28. Fuel containing a distillate according to any of Claims 22 to 26 in which the
minor component contains 10-5000 ppm of at least one double-purpose
filterability and flow additive according to Claim 21, possibly mixed with other

25 additives such as detergents, dispersing agents, de-mulsifying agents, anti-
foaming agents, biocides, deodorants, ketane improvers, anti-corrosion agents,
and modifiers of friction, lubrication, combustion, cloud point, pour point,
sedimentation and conductivity. )

29. Heating fuel containing 0-5000 ppm sulphur and at least one distillate

30 according to any of Claims 22 to 26.

30. Heavy fuel containing at least one distillate according to any of Claims 22 to 26.




