1 ETHYLENE / VI NYL ACETATE/ UNSATURATED ESTERS TERPOLYMER AS 5 AN ADDI Tl VE
FOR | MPROVI NG THE RESI STANCE TO COLD OF LI QU D HYDROCARBONS SUCH AS M DDLE
DI STI LLATES AND FUELS Technical field. The invention relates to
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carboxylic acid ester, as additives inproving cold resistance of fuels and
| ubricants as well as fuel oils and packages cont ai ni ng these copol yners.
Prior art. At a reduced tenperature, ‘conpositions of hydrocarbons,
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15For, exal 6, 509, 424 describes a
met hod f o0 pr &&RIsn HEY%FbH? P&“ﬁ%mnéfHVﬂﬁﬁgkéWﬁng at | east two conpounds
cont ai ni ng et hyl enircordastatinnpatvieainst flewehhasn vhagngiresirdéowards thetbie)lensy seiverel

esters, alkyl, e?XhuﬁtR%Eﬁmw%ﬁ 9d§&ﬁ§f@r reactor. These terpolymers nay be
used as addrtr es | npr.ovi ng col of petrol euns an%Fﬁgtroleum
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| owering the pour point of petroleumdistillates and as anti-wax agents and
for inmproving their filterability. US 4,156,434 describes terpol yners of

et hyl ene, vinyl acetate and of acrylic 25 ester deriving froma Cl2-C24

al cohol which | ower the pour point of the fuels into which they are

i ncorporated but nothing is said on the inprovenent of cold filterability
of these additives. WO 2005/ 054314 describes terpolyners of a-olefin,
vinyl ester and a, 13- unsaturated nono carboxylic acid ester, which may be
used Terpolyners are 30 exenplrfred partrcularly preferred by t he
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10exenplified copol ymers are EVA copol yners and et hyl ene- (vi nyl
~acetate)-(vinyl neodecanoate or 2-ethyl hexanoate) terpolymers. There
is an unsol ved need for additives in order to inprove cold resistance of
fuel s (LFT and pour point) while reducing or even elimnating the risk of
cl ogging, so as to avoid blocking of the filters of supply systens for
engi.nes or boilers (injection system 15and,tanks). Description of the

i nvention The present invention rela%es to the use of copolyners as
additives inproving cold resistance of fuels ( CFI additives) t hese
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heating installations )' osene, aV|at|onfueIs heavy fuels, etc ...
WO 2005/05 314 descrlbes ‘terpolymers  of a-olefin, vinyl ester and a,B-

unsaturated mono carboxylic acid ester, which may be used. Terpolymers are
30  exemplified, particularly preferred by the applicant, which contain more than 80% by

moles of ethylene and less than 9% by moles of vinyl acetate. Now, these terpolymers

containing less than 9% by moles of vinyl acetate although having an effect on the

decrease in LFT for middle distillates containing more than 18% of n-paraffins, are not

satisfactory as regards solubility on the one hand and tendency to blocking (or room
35  temperature filterability) on the other hand: damageable filter cloggings are reported.



Generally, the sulfur content of the hydrocarbon conpositions is |ess than
5,000 30 ppm preferably | ess than 500 ppm and nore preferentially |ess
than 50 ppm or even less than 10 ppm and advant ageously w t hout any

sul fur. The conpositions based on hydrocarbons conprise mddle
distillates with a boiling tenperature conprised between 100 and 500C;
their initial crystallization tenperature ;cc is often greater than or
equal to -20C, generally conprised between” 35-15C and +10C. These
distillates may for exanple be sel ected fronldlstlllates obtained 5 by

direct distillati crd4d dro bn
hydr ot reat ed di st EP ’g@l L{dé %5{; lﬁs Wg S in r%bﬁlgllo{” Hk%/@%mtﬁd?f mi }eom
hydr ocr acki ng dofillaies whidhere sinyhpaloers (A&t|p§¢fﬁllabbneélsyl¢r@smyl|eﬁtgr WR@?MHNQD dor

(at mospheric Rﬁ?dh%@a%w'cff%ka%ﬁtlhwublé Mﬁ?erﬁ%@k@ée%lb 80 %W HOGRSER 3t BVH(D4nd
vi scor educti on Processes, distilla

T h 5
cuts, distill &tlss thasdpibygveishyst (Ecs(ﬂlﬂr S u g%:})n]q%ﬁ)ld% cci‘??vg{sg?‘%gﬁ%ghe
pl ant and/ er ﬁhbﬂﬁhﬂlnt}bte@{mwuret(a&&rﬁlak phg mnma(@F@Pb:)anﬂowerbd dor, copniyhers ast er s
of plant and ?erg/orlgper(gl %0?»\91 hnfh%(EM%Srftlotflﬂgxa%?fmsoluble m-ﬂ%ﬁalc ‘VOIWSWEH%ht

hydr ocar bons rom nore conp ex I‘ePI ni‘ng
oper ati ons t hah-20n¥s émf FSOWSSdihlﬂeé@%jbléMnghétaF O Cops H%P%%M@@PWF@F? sy

for 10 exanpl eerﬁélﬁﬂhfsmmn%rmslsbxﬂl,re&u‘féhpﬁﬁlescgﬂemt@md&wﬁampmbwms druaddd ng
processes and processe

cqreductio 0 n novel
sources of di §V\[{’f€1?‘ e%“l{mé{’lf% g WP%'FPSR@R |81r'ilteﬁlﬁps ?‘gt Piat% Cfé%aéaal %ge Ve
the heavi é8t exunsplifiednearodokérngaranB Vi §cmlemmst a@ch qﬁln)der@s@é!s/l geetateatyingl ed

in heavy 15 payRifihs. Q%‘Fﬂ%ﬁlﬁe&bﬁ&t &Boll @R, 18 carbon at ons, synt hetic
distillates from t?Le troéns matl onéjgfrﬁosl those fro

r
Tropsch process, sYRiRdtpR UH?"%‘EQ | egel dar g‘gﬁh‘feﬁ‘ﬂd’r%r&%’?“ﬂ@vf’ 8 Wé‘ ttami'i)efgfe
bi omass of pl arls @NT/a0d pam poht) whllgraniucmgohem ahiotigdsing tINestdBTdf,clop@angdsmas s
and/ or est ers, o hogl f
onver st or g B0 P AHRC ORI Sl LA ool epgkcfunbcsl
or as a nixt ulﬁrei Wlfsl}r standard petroleum mddl e distillates as a fuel base

or as a donestic ODkschp$®n Otfmé/mg@nﬁfnal Iy corrprl se long paraffinic chains
of 10 carbon atons

referenti rom Cl4 to
copol ymers as defi Fﬁ@%ple:é?”l? “e‘fe BRI & %‘Pﬁ %eoé FRYWEEH %q %{gtwes 31%5%_) 8@0
and M conpri sdd rd:seﬂtmenf Iu&lis()@llﬁmddmzml)(hesqmoeﬁenwbﬂ 901%11[1 hnlw\ﬂ@m&?érﬁioge@
bet ween 5, 000;80d,,25¢ Q0Gjnt Q@l t%ﬁEerlﬁ eéiteh)egn\aeﬁmeastm @"B%n@e@m@% Abfo-

particularly e ective are |ncor orate% r] g, ¢
disti |l atd aribopliGiekn Bw @Glm%fﬁraékynieéﬁﬂ'mfw by ! é’§ '%é‘ﬁe%‘é %‘ﬁn‘j
and/or with |éﬂﬂyll-21h&)ly&ibcr§7]’a}€5t allization tenperature (which 30 may typically
range down to -20 ) i h L adigSesf OF
whi ch t he content Clhhe ¥ p "%P% ?grgggﬁllgfoﬁ%gwehgé %Hgg?% orsegrgsgjljr gnglesesfrom
0 to | ess thaspmeissat 0. 7% by wei ght of the total fuel conposition; the

C18- C23 n- par af fffoﬂﬁgp{o WWCHy rRGIEOYIMN 1éa@trone@0¢léﬁ13 pfré?felab@la& 166%eufylédee t ot al

the Coa 1 ot oo BOed esndbclage dv O FRGaseRt S TV 65 Pretgart ol e’

copol yners vvitthylawtmel sed between 5,000 and 10,000 and with Mh conpri sed
bet wveen 1, 500, a?}%nﬁl 0P85 "/@B?fnﬁfle%mﬂét Wagtrbnw Blﬁ’rﬁﬁfu'ra?@cﬂmgﬁé WR8HxicRRf) aned
8,000 and with nprise and are particularly
effective when PFFé?Fa'é}b’é‘t IeﬁﬁfﬁF}b@ﬂzé{"teéHl a}cﬁf "i‘)teheavy m ddI e distillates and/or
with a rather hi ngreferatbnﬁltheiico@bweed \bvhxzamagrbemeesqoaer(amwdéxt(vmaremsmlyed ina
typi cal ly,yange f d

distill at3ede f ad{/\l} er?H A%{%D BQ%‘B%‘?)&. ;@?’Xng?% PE' P esglllt%%l%gé car gﬁqu?g%%eragr
more ranges fandraoaenond & metr@plmenmmf ahigagithe ymyt eperap af atlgast the o.p-
conposition; &d@@tuﬁ%&h@&% Qarp@,(y@tfab,asestef whi ch account for about Ito about
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n-paraffins over C24+ 10 paraffins generally ranges from1l to 10. The
copol ymers may be added as such in thelé,ohpositi ons of hydrocarbons or
preferentdsal Iy as concentrated sol utgogs.sin particular solutions
containing fromb50 to 80% preferably from 60 to 70% by wei ght of
copolyner(s) in a solvent, such as aliphatic or aromatic hydrocarbons,
either alone or as a mxture (napht ha, kerosene, hydrocarbon 15fractions
such as Sol vesso sol vent, paraffinic hydrocarbons, such as pentane,

hexane) . According to a preferred enbodi nent of the invention, the
conposi tions of hydrocarbons conprise from10 to 50,000 ppm by wei ght of at
| east one copol ynmer descri bed above, optionally, preferably from 100 to
1,000 ppm and advant ageously from 150 to 500 ppm 20ln addition to the CFI
addltlves or cold re5|stance addltlves descrlbed above the conp05|t|ons of
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35EP 736 590; 7 c) detergent and/or anticorrosion additives, notably (but
not as a limtation) selected fromthe group forned by am nes,
succi ni m des, al kenyl succini m des, polyal kyl am nes, polyal kyl pol yam nes
and pol yet heram nes. Exanples of such additives are given in EP 938 535;
5d) lubricity additive or antiwear agent, notably (but not as a limtation)
selected fromthe group fornmed by fatty aciyds and their ester or am de
derivatives, notably glycerol nonool eate, and nono- and poly-cyclic
carboxylic acid derivatives. Exanples of such additives are given in the
foll owi ng docunents: EP 680 506, EP 860, {94, WO 98/ 04656, EP 915 944, FR2
772 783, FR 2 772 10784. e) cloud point additives, notably (but not as a
limtation) selected fromthe group florHed &% | ong chain

ol efin/ (meth)acryl i esh&ldhip! eAdTcdsHIiREBOWNRET Bay aedudbal & CH Lnditives ase d
ester polyners. Exanples of Such % itives e, 'vegé;n EP q 513(j E %go
248, FR 2 528 ipwsiiber axugdrlagpsal AiBR1D viwEein sy B.Rppang 2 (rBiegent epibces 97 sy
EP 271 3855 ERua&ilaBfI andiodriespalidenhambianpadelitiges of alnait the vpapl astei and of at
di spersants n Ly (D Limtation) | ected fromthe group
formed by (rre?%?@“%%ﬁb @53@?%?%§P§Oa%rﬁné’w§r%9@ief‘;%gd al kyl (meth)acryl ate
copol yners, pol yanine al kenyl succi nifvi:dés? derivatives of phthalanic acid
and dual -chain fatty am ne derivatives; 12l 8yl 20phenol resins. Exanples of
such additives are given in EP 261 95 . 1 Pg?B 331, EP 674 689, EP 327 423,
EP 512 889, EP 832 172; US 2005/ 0223631; 6 5,998, 530; WD 93/14178. g) cold
oper abi i tI9 pol yfunctional additives Belleét&8 fromthe group forned by

pol yners based on ghefclfoianesabérmuk iinkiAlRfoRNhAaSeE iah@sh icBpdFn8E haddd);

25h) other CFI additives 1pproving cold resistanc nd filterablli such
as EVA and/ or Wt@ﬁg@gg,ﬁ@}egglaqw@ggt @Wkwe%&%ﬁaﬁw‘g’éeﬁ%ﬂa‘ AR R i’té&'gﬁni n

an anount rangio09 £ndo30,0@N) dnd al nO@Berpprrrage andipculdhweightp Mok theanirel by GPC
resi stance addit] r.di i j on may be added 30into the
conposi tions 5?“‘%%@?%02&5&%8%"sgaiqﬁérlpgi’g&?ﬁﬁeﬁr/@%er , and/or be iwrlgorat.ed
downst r eartdf r om t h@hesst fontymers mayohauPrspaced B HikReWP eV bH BY Y YEHFPY es,

as a package GfetRRCKRE f6f exadfid, RS SRS did of ladisitiall Grenigag SO Edition,
o POLTe S O S RS R o, R
preferably under high pressure, typically of the order of 1,000 to 3,000 bars (100 to
300 MPa), preferably from 1,500 to 2,000 bars (150 to 200 MPa), the reaction

20  temperatures generally ranging from 160 to 320 °C, preferably from 200 to 280 °C, and
in the presence of at least one radical initiator generally selected from organic peroxides
and/or oxygen- or nitrogen-containing compounds, and of a molecular weight regulator
(aliphatic ketone or aldehyde,...). The copolymers may for example be prepared in a
tubular reactor according to the method described in US 6,509,424.

25 The compositions based on hydrocarbons into which the copolymers according to
the invention are incorporated, are selected from all types of oils or fuels, such as diesel
fuels, domestics oils for heating installations (DOF), kerosene, aviation fuels, heavy fuels,
ete ...

Generally, the sulfur content of the hydrocarbon compositions is less than 5,000

30 ppm, preferably less than 500 ppm, and more preferentially less than 50 ppm, or even
less than 10 ppm and advantageously without any sulfur.

The compositions based on hydrocarbons comprise middle distillates with a
boiling temperature comprised between 100 and 500°C; their initial crystallization
temperature Tcc is often greater than or equal to -20°C, generally comprised between

35  -15°C and +10°C. These distillates may for example be selected from distillates obtained



2,500 bars (140 to 250 MPa) and at a polymerization tenperature from 200 to
280C. The synthesis is carried out by using an aliphatic al dehyde

(propanal) in order to control the nol ecular masses and by using peroxi des

as polymerization initiators. In the Table | below, are indicated the M
and Mv of the synthesized terpolyners as well as their 5 percentages of
nmononers. Characteristics of the synthesi%ed pol ynmers Copol ynmer [ vi nyl
acetate] lethyl-2 hexyl acrylate] Mh Mv weight% nol A) wei ght% nol ' Yo

(comparative)

13.3 6.6 22.1 5.1 12,627 14,610 7 (conparative) 13.1 6.5

22.45.2°8, 842by1 1fe%1§ &st%‘l%atiﬁ)g QUIRAlE Iy r%%arbglzs', ﬁis&ﬁatgs Z%Q/aZuol} 'h?drotreated distillates,
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distillates from catalytic cracking and/or from hydrocracking of distillates in vacuo,
distillates resulting from ARDS (atmospheric residue desulfurization) type conversion
processes and/or viscoreduction processes, distillates from upgrading of Fischer Tropsch
cuts, distillates resulting from BTL (biomass to liquid) conversion of plant and/or animal
biomass, taken alone or as a combination, and/or esters of plant and animal oils or
mixtures thereof.

The compositions of hydrocarbons may also contain distillates from more complex
refining operations than those from direct distillation of hydrocarbons which may for
example stem from cracking, hydrocracking and/or catalytic cracking processes and
viscoreduction processes.

They may also contain novel sources of distillates, among which mention may
notably be made of:

- the heaviest cuts from cracking and viscoreduction processes, concentrated in heavy
paraffins, comprising more than 18 carbon atoms,

- synthetic distillates from the transformation of gas such as those from the Fischer
Tropsch process,

- synthetic distillates resulting from the treatment of biomass of plant and/or animal
origin, such as notably NexBTL,

- and oils and/or esters of plant and/or animal oils,

- or further biodiesel fuels of animal and/or plant origin.
These novel fuel bases may be used alone or as a mixture with standard petroleum

middle distillates as a fuel base or as a domestic oil base; they generally comprise long
paraffinic chains of 10 carbon atoms or more and preferentially from Ci4 to Cso.

The copolymers as defined earlier with Mw comprised between 5,000 and 27,000
and Mn comprised between 1,500 and 22,000, preferably with Mw comprised between
5,000 and 25,000 and Mn comprised between 1,500 and 20,000 are particularly effective
when they are incorporated into light middle distillates and/or with low sulfur content
(typically less than 50 ppm) and/or with low initial crystallization temperature (which
may typically range down to -20°C). By light middle distillates are meant distillates for
which the content in n-paraffins having 24 carbon atoms or more ranges from 0 to less
than about 0.7% by weight of the total fuel composition; the Cyg-Cz3 n-paraffins of which
account for about 3 to about 5% of the total weight of the fuel and for which the mass ratio

of C15-Cp3 n-paraffins over the Cz4 and higher paraffins generally ranges from 10 to 35.

6
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The copolymers with Mw comprised between 5,000 and 10,000 and with Mn
comprised between 1,500 and 8,000, preferably with Mw comprised between 5,000 and
8,000 and with Mn comprised between 1,500 and 5,000, are particularly effective when
they are incorporated into heavy middle distillates and/or with a rather high initial

5  crystallization temperature (which may typically range from 0 to 15°C). By heavy
middle distillates are meant distillates for which the content in n-paraffins with 24 carbon
atoms or more ranges from about 0.7 to about 2% by weight of the total fuel
composition; the Ci5-Ca3 n-paraffins of which account for about 1 to about 10% of the
total weight of the fuel and for which the mass ratio of C;s-Co3 n-paraffins over Cos”

10  paraffins generally ranges from I to 10.

The copolymers may be added as such in the compositions of hydrocarbons or
preferentially as concentrated solutions, in particular solutions containing from 50 to 80%,
preferably from 60 to 70% by weight of copolymer(s) in a solvent, such as aliphatic or
aromatic hydrocarbons, either alone or as a mixture (naphtha, kerosene, hydrocarbon

15  fractions such as Solvesso solvent, paraffinic hydrocarbons, such as pentane, hexane).

According to a preferred embodiment of the invention, the compositions of
hydrocarbons comprise from 10 to 50,000 ppm by weight of at least one copolymer
described above, optionally, preferably from 100 to 1,000 ppm and advantageously from
150 to 500 ppm.

20 In addition to the CFI additives or cold resistance additives described above, the
compositions of hydrocarbons may also contain one or more other additives different
from the copolymers according to the invention, selected from detergents, anti-corrosion
agents, dispersants, de-emulsifiers, antifoaming agents, biocides, reodorants, procetane
additives, friction modifiers, lubricity additives or unctuousness additives, combustion

25  aids (combustion and soot catalytic promoters), agents improving the cloud point, the
pour point, the limiting filterability temperature, antisedimentation agents, antiwear
agents and/or agents modifying conductivity.

Among these additives, mention may particularly be made of:

a) procetane additives, notably (but not as a limitation) selected from alkyl

30 nitrates, preferably 2-ethyl hexyl nitrate, aroyl peroxides, preferably benzyl

peroxide and alkyl peroxides, preferably tert-butyl peroxide;

b) antifoaming additives, notably (but not as a limitation) selected from

polysiloxanes, oxyalkylated polysiloxanes, and fatty acid amides from plant or
animal oils. Examples of such additives are given in EP 861 882, EP 663 000,

35 EP 736 590;
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¢) detergent and/or anticorrosion additives, notably (but not as a limitation)
selected from the group formed by amines, succinimides, alkenyl succinimides,
polyalkylamines, polyalkyl polyamines and polyetheramines. Examples of
such additives are given in EP 938 535;

5 d) lubricity additive or antiwear agent, notably (but not as a limitation) selected
from the group formed by fatty acids and their ester or amide derivatives,
notably glycerol monooleate, and mono- and poly-cyclic carboxylic acid
derivatives. Examples of such additives are given in the following documents:
EP 680 506, EP 860 494, WO 98/04656, EP 915 944, FR2 772 783, FR 2 772

10 784.

e) cloud point additives, notably (but not as a limitation) selected from the group
formed by long chain olefin/(meth)acrylic ester/maleimide terpolymers, and
maleic/fumaric acid ester polymers. Examples of such additives are given in
EP 71 513, EP 100 248, FR 2 528 051, FR 2528 051, FR 2 528 423, EP1 12

15 195, EP 1 727 58, EP 271 385, EP 291 367;

f) antisedimentation additives and/or paraffin dispersants notably (but not as a
limitation) selected from the group formed by (meth)acrylic acid/polyamine-
amidified alkyl (meth)acrylate copolymers, polyamine alkenyl succinimides,
derivatives of phthalamic acid and dual-chain fatty amine derivatives; alkyl

20 phenol resins. Examples of such additives are given in EP 261 959, EP593 331,
EP 674 689, EP 327 423, EP 512 889, EP 832 172; US 2005/0223631; US
5,998,530; WO 93/14178.

g) cold operability polyfunctional additives selected from the group formed by
polymers based on olefin and alkenyl nitrates as described in EP 573 490;

25 h) other CFI additives improving cold resistance and filterability, such as EVA
and/or EVP copolymers.

These other additives are generally added in an amount ranging from 100 to

1,000 ppm (each).
The improved cold resistance additives according to the invention may be added
30 into the compositions of hydrocarbons inside the refinery, and/or be incorporated

downstream from the refinery, optionally as a mixture with other additives, as a package
or packet of additives.

Examples
In a tubular reactor, terpolymers of ethylene, vinyl acetate and ethyl-2 hexyl

35 acrylate are synthesized by radical polymerization under high pressure (1,400 to
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below, are indicated the Mn and Mw of the synthesized terpolymers as well as their

5  percentages of monomers.

Table 1; Characteristics of the synthesized polymers

Copolymer [vinyl acetate] [ethyl-2 hexyl acrylate] Mn Mw
weight% | mol % | weight% mol %
6 (comparative) 13.3 6.6 22.1 5.1 12,627 | 14,610
7 (comparative) 13.1 6.5 22.4 5.2 8,842 10,460
12 (comparative) 27.6 13.7 20.7 4.8 11,180 | 13,255
13 (comparative) 28.4 14.1 20.4 4.7 12,100 | 14,372
16 (comparative) 19.3 9.6 21.5 5 4,498 8,443
18 (comparative) 36.7 17 35 0.8 10,000 | 11,000
17 19 10.4 30.8 7.9 12,000 | 15,000
19 (comparative) 28 11 0 0 3,000 8,000
20 (comparative) 30.5 12 0 0 4.000 9,000

The capability of improving the cold resistance of these terpolymers is evaluated by
10 incorporating them in 2 distillates of the motor gasoil type, called GOM 1 and GOM 2,

the characteristics of which are grouped in the Table 2 below.

Table 2: Characteristics of the fuels

ASTM D86 distillation GOM 1 GOM 2
T90-T20 (°C) 129.6 100.4
PF-T90 (°C) 19.5 24.9
T95 (°C) 353.5 362.4
Cloud point (°C)  NF EN 23015 -6 -4
LFT (°C) EN116 -6 -7
Pour point (°C)  NF T 60105 -15 -10
Paraffin content (mass %) Chromatography 14.72 14.68
TCC (°C) 1P 389 , -6.2 -6.3
Sulfur content  (ppm) EN ISO 20846 18.6 38
15 400 ppm by weight of each copolymer below are incorporated into the distillate of

the motor gasoil type called GOM 1 and then the blocking index FBT (Filter Blocking
Tendency) is measured according to the IP 387 standard. GOM 1 without any additive
has an FBT blocking index of 1.01. It is seen that with the terpolymer 17 according to
the invention, the blocking tendency of GOM 1 cannot be degraded, i.e. GOM 1
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additived with 400 ppm of terpolymer has an FBT of less than 1.41. The results are

shown in Table 3 below.
Table 3: Blocking tendency (IP387) of GOM 1 additived with 400 ppm of

different terpolymers.

5
Added additive Blocking index FBT (IP 387)
6 (comparative) 6.08
7 (comparative) 6.08
12 (comparative) 1.01
13 (comparative) 1.03
16 (comparative) 5.1
17 1.0
18 (comparative) 1.24
19 {comparative) 5.1
20 (comparative) 1.9
The cold resistance LFT efficiency of the terpolymers incorporated in GOM 1
and GOM 2 is measured at the concentration of 210 ppm; the results are grouped in
Table 4.
10 Table 4 : LET efficiency tests on 2 low sulfur content gasoils.
Measurements of TLF(°C) EN 116
Added additive GOM 1 GOM 2
210 ppm 210 ppm
Without any additive -6 -5
6 -15
7 -16 -15
12 -7 -4
13 -7 -5
17 -19 -
18 -7 -
19 -15 -
20 -16 -

It is seen that the terpolymer 17 according to the invention is the most efficient
on the gasoil GOM 1. Moreover, from the results obtained in Table 3, it is seen that the
terpolymer 17 added in an amount of 400 ppm in GOM 1 does not degrade the blocking

15 tendency. This is not the case of the comparative terpolymers 6; 7; 16 and 18 according
to WO 2005/054314, which strongly degrade the blocking tendency measured according
to IP 387 and are not as LFT-efficient as the additive 17 of the invention.
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preferably at least ethyl-2-hexyl acrylate.

10 2. The use as an additive improving cold resistance and filterability of fuels,
of at least one copolymer according to claim 1 inscribed in a quadrilateral ABCD in
which A, B, C and D represent the apices of said quadrilateral and correspond to the
molar percentages of at least the vinyl ester and of at least the o,B-unsaturated mono-
carboxylic acid ester:

15 A:12; 1

B:12;6
C:10.5;4
D: 10.5; 8.5.
3. The use as an additive improving cold resistance and filterability of fuels, of

20  at least one copolymer according to claim 1 or 2 inscribed in a quadrilateral A;BCD in
which A, B, C; and D represent the apices of said quadrilateral and correspond to the molar
percentages of at least the vinyl ester and of at least the o,B-unsaturated mono-carboxylic

acid ester:
A 12;2
25 B:12;6
C;: 10.5;5
D: 10.5; 8.5.
4. The use according to any of claims 1 to 3 of at least one terpolymer

comprising units derived from ethylene, units derived from vinyl acetate and units

30  derived from ethyl-2-hexyl acrylate.

5. The use according to any of claims 1 to 4 of at least one copolymer of
weight average molecular weight (Mw) measured by GPC comprised between 3,000 and
30,000, preferably 3,000 to 20,000 and a number average molecular weight (Mn)
measured by GPC generally comprised between 1,000 and 20,000, preferably ranging

35  from 1,500 to 15,000.
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