1 ETHYLENE / VINYL ACETATE / UNSATURATED ESTERS TERPCLYMER AS ADDI Tl VES
ENCHANCI NG THE LOW TEMPERATURE RESI STANCE OF LI QUI D HYDROCARBONS SUCH AS
M DDLE DI STI LLATES AND MOTOR FUELS OR OTHER FUELS 5 Technical Field. The
invention relates to the use of copolymers of al pha-olefin, vinyl ester,
and al pha, beta-unsaturated carboxylic acid ester as additives inproving
the resistance to cold of m)tor fuels and Iubrlcants as well as fuel-oils
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medium distillate type base containing paraffin waxes, such as for example diesel fuels
and heating fuel oils exhibit a significant reduction in their rheological properties. It is
15  well known that the crystallization of paraffins is a factor limiting the use of the middle
distillates. It is thus important to prepare diesel fuels which are suitable for the
temperatures at which they are used in motor vehicles, i.e. for the ambient climate.
Generally, cold operability of motor fuels at -10°C is sufficient in numerous hot or
temperate countries. However, in countries with a cold climate, such as the Scandinavian
20  countries, Canada and the countries of Northern Asia, motor fuel use temperatures well
below -20°C can be reached. The same is true for domestic fuel oils stored outside
buildings (houses, blocks of flats etc.). This adequacy of the cold operability of the
middle distillate type motor fuels is important, in particular during cold engine start. If
paraffins are crystallized at the bottom of the tank, they may be carried along in the fuel
25 system during starting and block in particular the filters and pre-filters arranged
upstream of the injection systems (pump and injecters). Similarly, for the storage of
domestic fuel oils, the paraffins precipitate at the bottom of the tank and can be carried
along and obstruct the pipes upstream of the pump and the boiler fuel system (nozzle
and filter). It is evident that the presence of solids, such as paraffin crystals, prevents the
30 normal circulation of the middle distillate.




donestic fuel oils, the paraffins precipitate at the bottom of the tank and
can be carried along and obstruct the pipes upstreamof the punp and the
boil er fuel system (nozzle and filter). It is evident that the presence of
solids, such as paraffin crystals, prevents the 30 normal circul ation of
the mddle distillate. 2 In order to inprove their circulation either in
the engine, or towards the boilers, seveEaI types of additives have
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(meth)acrylic esters, vin al k ethers _in a tubular reactor. These
proposes mixtures o conven onal CFl additives of ethylene/unsaturated ester type with

15  lubricants (mono- or polycarboxylic acid and mono- or polyalcohol esters (see for
example EP 721492), with anti-sedimentation agents (see for example FR 2490669), or
with ethers (see for example US 3,999,960, EP 187488)

Improved CFI additives are also found which are terpolymers or copolymers
deriving from more than 3 separate monomers.

20 For example, US 6,509,424 describes a process for the preparation of
terpolymers of ethylene and at least two compounds containing ethylene unsaturations,
such as vinyl esters, {meth)acrylic esters, vinyl alkyl ethers in a tubular reactor. These
terpolymers can be used as additives improving the cold flow of petroleums and
petroleum distillates.

25 US 3,642,459 describes terpolymers comprising 40 to 89% by weight of ethylene,
10 to 40% by weight of vinyl ester derived from short-chain carboxylic acid (C2-C4),
such as vinyl acetate, and unsaturated monoesters having a C10-C22 alkyl chain); these
terpolymers are used as additives to lower the pour point of petroleum distillates and as
anti-wax agents and to improve their filterability.

30 US 4,156,434 describes terpolymers of ethylene, vinyl acetate and acrylic ester
deriving from C12-C24 alcohol which lower the pour point of the motor fuels in which




terpol ynmers can be used as additives inproving the cold flow of petrol euns
and petroleumdistillates. 25 US 3, 642,459 descri bes terpol yners
conprising 40 to 89% by wei ght of ethylene, 10 to 40% by wei ght of vinyl

- ester derived fromshort-chain carboxylic acid (C2-C4), such as vinyl
acetate, and unsaturated nonoesters having a Cl10-C22 al kyl chain); these
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-20C and is Iess t han, 30% by weight at 10C in relation to_the cop ol¥rrers
20°C and is less than"30% by weight at 10°C; the examples of EP 1391498 clearly

15 show that the filterability temperature (CFPP) is lowered for copolymers and

terpolymers in which the quantity of material which is insoluble in hexane exceeds 60%
by weight at -20°C and is less than 30% by weight at 10°C in relation to the copolymers
and terpolymers having the same repetition units present in the same proportions but in
which the quantity of materials which are insoluble in hexane is outside the claimed

20  range; the copolymers given as examples are EVA copolymers and ethylene-vinyl
acetate-neodecanoate or vinyl 2-ethylhexanoate terpolymers.

There is an unresolved need for additives to improve the resistance to cold of
motor fuels (CFPP and pour point) whilst reducing or even eliminating the risk of
blocking, in order to avoid blocking the filters of the fuel systems of the engines or

25  boilers (injection system and tanks).

Description of the invention

The present invention relates to the use of copolymers as additives improving the
resistance to cold of motor fuels (CFI additives); these copolymers contain units derived
from at least one alpha-olefin, at least one vinyl ester and at least one alpha-beta

30 unsaturated mono carboxylic acid ester, and are preferably terpolymers of ethylene,

vinyl acetate and ethyi-2,hexyl acrylate.




and terpolynmers having the same repetition units present in the sane
proportions but in which the quantity of materials which are insoluble in
hexane is outside the clainmed 20 range; the copolyners given as exanpl es
are EVA copol yners and et hyl ene-vi nyl acet at e-neodecanoate or vinyl

2- et hyl hexanoate terpolynmers. There is an unresolved need for additives to
i nprove the resistance to cold of nmotor fuels (CFPP and pour point) whil st
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units deriveghyifdsOom at | east one al pha-olefin, at least one vinyl ester and
at | east one dl pha-beta 30 unsaturated nono carboxylic acid ester, and are
pr ef er abBy ter polynersiZofo Ei%\ih erdes ofatnlghst anetvand cated mecfeydbly ahlerst! vinyl
~acrylate. 4 Tth copol yners according to the invention which can be used as
CFl ~addi ti vé§*®Conprise ~ 78 to 87%in noles of at |east one al pha-ol efin,

preferably at |east et kyd%ngmdiesler 4tQeabBdhd algmxbaa vabataatddansto eaBowiRy!
ester, preferably at |east vinyl acetate, " to 4% in noles of at |east

one al pha- bécl estesararesabbyaties cbal-BAesyl acrylaléi d ester, preferably at |east
B R
18% in nol es of wi ny$ ta®%%h ad molRrofethybdnky 12 to 16 % in noles; » 1 to 4%in
moles of 2, hexyl; e'bh Yol 18% ln%ie% of F\)f{n% gée?aﬁl:,%r&fegb{yolﬂoﬁ 6%%ii1r1] mo (les?s'
» 1 to 4% in moles of 2, hexyl-ethyl acrylate, preferably 1.5 to 3.5 % in moles.
The copolymers according to the invention which are random copolymers have a
numerical molecular weight (Mw) measured by GPC generally comprised between
15 3,000 and 30,000, and an average numerical molecular weight (Mn) measured by GPC
generally comprised between 1,000 and 15,000.
These copolymers can be prepared in a known manner by any polymerization
process, (see for example, Ulimann's Encyclopedia of Industrial Chemistry, 5™ Edition,
"Waxes", Vol. A 28, p.146; US 3,627,838; EP 7590) in particular by radical
20  polymerization, preferably under high pressure, typically of the order of 1,000 to 3,000
bars (100 to 300 MPa), preferably 1,500 to 2,000 bars (150 to 200 MPa), the reaction
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 chosen from the organic peroxides
and/or the oxygenated or nitrogenated compounds, and a molecular weight regulator
25  (ketone or aliphatic aldehyde etc.). The copolymers can for example be prepared in a
tubular reactor according to the process described in US 6,509,424,
The hydrocarbon-based compositions in which the copolymers according to the
invention are incorporated are chosen from all types of fuel oils or motor fuels, such as

diesel fuels, domestic fuel oils for heating installations (DF), kerosene, aviation fuels,

30  heavy fuel oils, etc.




The copol yners according to the invention which are random copol yners have
a nunerical nolecular weight (Mv) neasured by GPC generally conprised

bet ween 15 3,000 and 30,000, and an average nunerical nol ecul ar wei ght (M)
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process, (see for exanple, Ul mann's Encyél opedia of Industrial Chemnistry,

o Edition "Vxgarnygk su@P&?cmReﬁ’t%? théJ%; e&ﬁorﬁ?@m%ﬁ’mﬁ??iﬁé than 5,000

particul ar by nerization era ressure,

typi cal | y ofppnherefethbly ks ﬂhaﬁ('ﬂﬂ()tp‘pnﬁ aﬁﬂ@norb@rﬁ‘el(aﬂl@(leﬁﬂhﬁﬁ)ﬁolﬁﬁm), or Bff@f Rsabl y
1500t0200b rs (1gOto ZOOSXPa), th reaction tenperatures generally
ranging fro PENFE edvatageayy FYPRYLIGS00 t 0 280C, and in the presence

of at |east one THadh fditbedrBid- b%@@rcoﬂﬁ)'aﬁﬁahé ¥ofh &5911(5&19 LR glﬁteg vgﬁ{' b Goi hnc%l ar

peroxi des and/or the oxygenated or "nitrogenated compoun
wei ght r égultampcraﬁﬁe Compused ttwedn pihand 561G hyedeingiat c)ysta‘l‘lmnompmhwm can

for exanple ared jn_a tubul or ac ordln to the pr SS
hosorpon | CsReSRaErater o ohel o, - ARE! HendRE imbEra niberh (FoMd ne
copol ymers aﬁl@CdTﬁébet(ﬁsﬁlfh@es éaﬂvfamex 1@% d,-Ha@@f ﬁ@ﬁl%@ﬁilaiéﬁolﬁﬁiﬁé& Byfcﬁl%ﬂ al |
types of fuel oils or notor fuels, suc di esel fuels, donestic

oi | s for hedistiigtionsaiaprude |1Ud;mcewbp;18 ﬂlémﬂﬁeméronavaqmm distilietien, hsa@otr@acty

conposi 1 1 ondlafes, SRRss Sk ihl S PEPRAE dntnd (RT¥EBAEEEAR AR oo o

preferabby |@ailatdaondd @ROwmo rdlsemafa:sl ®8ulting rﬁmnl&bnpamo@ngroaessa@toaml
sul phur-free. The hydrocarbon-based conpositi ons co% se_nmi ddl e
di still ates (@masphetiforesidiy desuinbpmtion) dyre aawp snebisiillpty eniginabec,

cqual to - 20 GEREinn SAL BETRRRIH B, d“@&*e§ (i GO ATER (0ROt
di still at es lepmid)f @nvesonpfevegetablecsdrorf animaldbistiabd, adkesn abatcadmiddedmybitatioact
ﬁl stillation or%eue%teerggtd‘geogt%{)ﬁ an?l annnitollllsloﬁh%frgug{g{rnesyacuum distillation,
ydr ot r eat ed™ g
15 The hydrocarbon compositions can also contain distillates originating from
refining operations, which are more complex than those originating from the direct
distillation of the hydrocarbons which can for example originate from cracking,
hydrocracking and/or catalytic cracking processes and visbreaking processes.
They can also contain novel sources of distillates, among which there can in
20 particular be mentioned:
- the heaviest cuts originating from the cracking and visbreaking processes with a
high concentration of heavy paraffins, comprising more than 18 carbon atoms,
- synthetic distillates originating from the conversion of gas such as those
originating from the Fischer Tropsch process,
25 - synthetic distillates resulting from the treatment of biomass of vegetable and/or
animal origin, such as in particular NExBTL,
- oils and/or esters of vegetable and/or animal oils,
- or also biodiesels of animal and/or vegetable origin,

These novel motor fuel bases can be used alone or in a mixture with standard

30 petroleum middle distillates as a motor fuel base and/or domestic fuel oil base; they




distillates, distillates originating fromcatal ytic cracking and/or
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an Mwv the C18-C23 n-paraffins to the C24+ paraffins generally ranges from 10 to 33.

The copolymers with an Mw comprised between 5,000 and 10,000 and an Mn
15 comprised between 1,500 and 8,000, preferably with an Mw comprised between 5,000
and 8,000 and an Mn comprised between 1,500 and 5,000 are particularly effective when
they are incorporated into heavy middle distillates and/or at a rather high initial
crystallization temperature (typically being able to range from 0 to 15°C). By heavy
middle distillates is meant distillates in which the content of n-paraffins having 24
20  carbon atoms or more ranges from approximately 0.7 to approximately 2% by weight of
the total motor fuel composition; wherein the C18-C23 n-paraffins represent
approximately 1 to approximately 10% of the total weight of the motor fuel and wherein
the mass ratio of the C18-C23 n-paraffins to the C24+ paraffins generally ranges from 1

to 10.
25 The copolymers can be added to the hydrocarbon compositions as such or
preferably in the form of concentrated solutions, in particular solutions containing 50 to
80%, preferably 60 to 70% by weight of copolymer(s) in a solvent, such as the aliphatic
or aromatic hydrocarbons, alone or in a mixture (naphtha, kerosene, hydrocarbon

fractions such as Solvesso solvent, paraffinic hydrocarbons, such as pentane, hexane.)
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b) anti-foam additives, in particular (but not limitatively) chosen from
polysiloxanes, oxyalkylated polysiloxanes, and fatty acid amides from vegetable or
animal oils. Examples of such additives are given in EP 861182, EP 663000, EP 736590;

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

20 chosen from the group constituted by amines, succinimides, alkenylsuccinimides,
polyalkylamines, polyalkyl polyamines and polyetheramines. Examples of such
additives are given in EP 938535.

d) lubricity additive or anti-wear agent, in particular (but not limitatively) chosen

from the group constituted by fatty acids and their ester or amide derivatives, in

25  particular glycerol monooleate, and mono- and polycyclic carboxylic acid derivatives.
Examples of such additives are given in the following documents: EP 680506,
EP 860494, WO 98/04656, EP 915944, FR 2772783, FR 2772784,

¢) cloud point additives, in particular (but not limitatively) chosen from the group
constituted by long-chain olefin/{meth)acrylic ester/maleimide terpolymers, and

30 fumaric/maleic acid ester polymers. Examples of such additives are given in EP 71513,




conpositions conprise 10 to 5,000 ppm by wei ght of at |east one copol yner
descri bed above optionally, preferably 100 to 1000 ppm and advant ageously
150 to 500 ppm Apart fromthe CFl additives or cold resistance additives
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nore other additives different from the copolyners according to the
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demul sifier j folgérnggﬁﬁts, i 9€4 : o] S, mPr n agdi-tLves,
friction rm?lg],c ?@rjé?’ | 'ubi il t)}’ a%lgi tglg%@?brﬁ%n??ggra?’ctggnpg@g?’t ?D:/Pesf,jﬂ%k’
conmbusti on- HIF pTIBRGHP age3d7s (catal ytic combusti on and soot pronoters),
cloud point, pour pqint, 10 cold fjlter pluggipng point inprovers,

anti - sedi ment at ifbﬁnageéﬁrsepta&ﬁ{li& es 3BYRE § &ﬂspe%l?faatatnawcelfﬂrr@aﬁ P96 ng
agents. AnongnihRs béd ¥R thd Bt athshffidd BY! @ididaliSBBIMd PRfantth
procet ane a Chllltl veg)a(?% part?r%:tﬁlf'agf(gut r?ot ﬁ&% #t@gi@g%f choseﬁﬁ?% om %_I kyl
ni trates) prapfidifed] ajky?-(steth)hcrilateydopalyimexs, yolyantint aenyzuctesmides edarivabves
benzyl peroxide,, ,15. and, al r.oxj des ref.er ahl er -but.yl peroxi de; b)
ant 1t oam adh rieRic i, 3hd bk APSHE EhEIR Tril <R ko) LGS RS R, of

pol ysi | oxanggch fadidvdsHra Ren ARIEPSI41959ES 59393d, ERY¥6HC BE 2H e EPf 519889,
vegetable or aninmal oils. Exanples of such additives are given in EP

861182, EP d@38%17200S2005082363); UEt5%6I$eTH0; AAPr14418.i - corrosi on addi ti ves,

in particular (but not |imtatively). 20 Q fr h rou st i,tut ed
by b nes. eucciBleRcneraolk B Stnctionf RS Crdsel B s B AlRoR R |
pol yam nes ahéplohyatiiesdon siefin afek alkphy Sitedte 88168k cribellint BV S 4908, gi ven in EP
938535. d) lubricity additive or antj-wear agent, in particular (but_not
limtatively) chosgier G sdditives Grryaping spastangstta goll andofilisrabilitys suchms BV r
ester or am } i in 25 particular glycerol nonool eate, and
nono- and poaﬂg/gggﬁpé@égo\rig@??l iC acig derivati vgs?/ Exanpl es of such

addi ti ves are giThese dthertdidditivel hrvgongraflgaddehisa qiditiey m@hg fréR 186 @4 9400010
98/ 04656, EP 915944, FR 2772783, FR 2772784. e) cloud point additives, in
particul ar PB&EHEY- 1imitatively) chosen fromthe group

15 The improved cold-resistance additives according to the invention can be added to

the hydrocarbon compositions within the refinery, and/or be incorporated downstream of
the refinery, optionally in a mixture with other additives, in the form of a package of
additives.
Examples

20 Terpolymers of ethylene, vinyl acetate and ethyl-2,hexyl acrylate were synthesized
in a tubular reactor by radical polymerization under high pressure (1,400 to 2,500 bars
(140 to 250 MPa)) and at a polymerization temperature of 200 to 280°C. The synthesis
was carried out using an aliphatic aldehyde (propanal} to control the molecular weights
and using peroxides as polymerization initiators. Table 1 below shows the Mn and Mw

25  of the synthesized terpolymers as well as their percentages of monomers.
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The ability to improve the resistance to cold of these terpolymers was evaluated by

characteristics of which are compiled in Table 2 below.

incorporating them into 6 engine gas oil type distillates known as GOM 1 to GOM 6, the




25 of the synthesized terpolyners as well as their percentages of nonomers.
9 Table 1: Characteristics of the polyners synthesized Copol yner [vinyl
acetate] [ethyl-2 hexyl acrylate] Mah Mv w. %nol. %w. %nol. %1 28.4
13.1 9.2 2.1 2550 7 190 2 32.1 15.5 9.7 2.2 2 440 6 870 3 24.5 11 9.8
2.1 2 480 6 990 4 27 12.1 9 1.9 12 687 14 775 5 28.8 13.1 9.1 1.9 13 195
15 185 6 (conparative) 13.3 6.6 22.1 5. 11012 627 14 610 7 (conparative)
13.1 6.5 22.4 5 ve) 17.9 8.9 16.8 3.9 12 875 15
675 9 (conpar a#v%)ﬁﬁ%%ﬁg&fﬁ#&ﬁ%@% 9 885 10 (comparative) 28.7
14.3 19 [4747 11585 I4ZI0 1T (CONpRigt |\ COMO| SOM- 4 GOMP PGOM 24 TDNZSp2

12 (conparative) 27.6 13.7 20.7[4.8 11180 13255 13 (conpprative) 28.4{14.1

20.4 4.7 12100 14372 14 33. 6 1517 10 |2 3 9712 1187¢ 15 Bi1.5 1%67 13.B 3.1
11420 13e6F+—36—(ecopparativer—+b—3—9—G—24+—b—b—4494—8443rFhe—abtt+ity—1 0
| nprove ii?fé 111 s%%ﬁ@b?% cold of thede terpplyners was eyvaluated by p
incorporaiﬁg Gcg? Into 6 engi NE1eR5 qifgolay PEo&bST 1|Tabes| kapan [§32 M 1 to
GOM 6, tlh teristics of Ich dre conpiled iln Table 2 bellow. 10
Tabl e 2: MBé]?%)c(P@)l stics of the|®bor {4 s EBM GOVI26QAVI GOM GOM| GBI

T95-°C. 3539 |3624 |351.1 |350.5 |350 356

Cloud point (°C)

NF EN 23015 -4 -4 -5 -5 -9 -7

CFPP (°C)

EN 116 -5 -7 -6 -5 -9 -6

Pour point (°C)

NE T 60105 -12 -10 -12 -12 -15 -9

Paraffins content (% by mass)

Chromatography 19.27 |14.68 |17.5 1895 |16.1 15.64

ICT (°C)

IP 389 -6 -6.3 -6.2 -6.3 -12.6 1 -9.5

Sulphur content (ppm)

EN ISO 20846 39.8 38 9 9.5 9.2 48

400 ppm by weight of each copolymer 1 to 16 below was incorporated into the

engine gas oil type distillate called GOM 1, then the FBT (Filter Blocking Tendency)

5 index was measured according to the standard IP 387. The GOM 1 without additives has
an FBT index of 1.01.




123456 Dstillation ASTM D86 T90-T20 (C) 112.7 100.4 96.9 112.2 100.5
112 MP-T90 (C) 18.6 24.9 26.1 26.2 17 23 T95-C. 353.9 362.4 351.1 350.5
350 356 Coud point (C) NF EN 23015 -4 -4 -5 -5 -9 -7 CFPP (C) EN 116 -5
-7 -6 -5-9 -6 Pour point (C NF T 60105 -12 -10 -12 -12 -15 -9 Paraffins
content (% by mass) Chromatography 19.27 14.68 17.5 18.95 16.1 15.64 |ICT
(O 1P 389 -6 6 3-6.2-6.3-12.6 -9.5 ISquhur content (ppm) EN | SO 20846

39.8 389 9.5 9 48 40 ht of..ea co me el ow was
i ncor porat ed i nilto1 digted @ﬁg&ﬁée‘égggﬁ% a‘i%‘&“%g%ﬁe F‘Ya?rélogé?"fjkgd?&f\%h? © 0o, n

the FBT (Filge ad@lt@& SN bT&ﬂRﬁ@nféMeno? NGOMWAS eMEias UGOM acwithdiotgppm e
standard 1P 3 wi thout additives has an FBT index of 1.01. 11

It is noted t@zmlmeheddeérh@sayﬁB@fé@mh@ k!t Bhe resulisare prqvshingkable 3 pelow.
bl t ot d f
DO 500" bpuy FHHR 2 BuD PO GRRRRS UPRADIIRO OB § FEM d0d phm e OV

results aredsﬂf@wﬁtteﬂpowgacﬂebel ow. Table 3 Filter blocking tendency
(1'P387) of the GOM 1 with 400 ppmof the 5 different terpol yners added.

Additive added FBT index (IP 387)
1 1.01
2 1
3 1.3
4 1.14
5 1.06
6 (comparative) 6.08
7 (comparative) 6.08
8 (comparative) 1.53
9 (comparative) 1.8
10 (comparative) 1.02
11 (comparative) 2.69
12 (comparative) 1.01
13 (comparative) 1.03
14 1.01
15 1.01
16 (comparative) 5.1




Addi tive added FBT index (IP 387) 1 1.01 21 31.3 41.14 5 1.06 6
(conmparative) 6.08 7 (conparative) 6.08 8 (conparative) 1.53 9
(conparative) 1.8 10 (conparative) 1.02 11 (conparative) 2.69 12
(conparative) 1.01 13 (conparative) 1.03 14 1.01 15 1.01 16
(conparative) 5.1 111 12 The cold resistance effectiveness CFPP of the
terpol ymers incorporated into GOM 2 to Gd¥ 6 was neasured at a
concentration of 0 ; t I ' e 4.
S Tabl e 4 CrpP of focyhvangandr STPARnl qRCERP U e BRI HEihdred Atld
sul phur cont@@M 2 tAGIHIN i oveaCGRPBR <) at me@avererating ©f EAD, 1216 B0 HpEOhSre&ilid 3

GOM 4 GOM 5 a%rgpilt%gel%bﬁelg ppm 210 ppm 280 ppm 210 ppm 210 ppm 140 ppm

5 Table 4: CFPP effectiveness tests on different gas oils with a low sulphur content.
Additive CFPP (°C) measurements EN 116
odded GOM 2 GOM 3 GOM 3 GOM 4 GOM 5 GOM 6
210ppm  210ppm 280ppm  210ppm |210ppm | 140 ppm

1 -21 -13 -14 -14
2 -16 -15 -14 -14 -16 -14
3 21 16 18 17 |
5 -19 -15 -15 -12 -10
6 -12 -9
7 -16 -15 -15 -12 -9
8 -12 -9
9 -12 -9

{10 12 13 13 13 10
11 -17 -13 -13 -13 -10
12 -4 -5 -4 -9
13 -5 -4 -3 -9
14 -12 -11 -5 -17 -10
16 -17 -16 -14 -12 -9

It is noted that the terpolymers 1; 2; 3; 4 according to the invention are the most
effective in the different gas oils GOM 2 to GOM 6. Moreover, from the results in
Table 3, it is noted that these terpolymers 1; 2; 3 and 4 added at a level of 400 ppm to

10 the GOM 1 do not degrade the filter blocking tendency. This is not the case with the
comparative terpolymers 6; 7; 8; 9; 11 and 16 according to WO 2005/054314, which
greatly degrade the filter blocking tendency measured according to IP 387 and are also




1-21-13 -14 -14 2 -16 -15 -14 -14 -16 -14 4 -21 -16 -18 -17 5 -19 -15
-15 -12 -10 6 -12 -9 7 -16 -15 -15 -12 -9 8 -12 -9 9 -12 -9 10 -12 -13
-13 -13 -10 11 -17 -13 -13 -13 -10 12 -4 -5 -4 -9 13 -5 -4 -3 -9 14 -12
-11 -5 -17 -10 16 -17 -16 -14 -12 -9 It is noted that the terpolynmers 1;

2; 3; 4 according to the invention are the nost effective in the different
gas oils GOM 2 to GOM 6. Moreover, fromtide results in Table 3, it is
noted that these rpolyners.1 4 .added.at a l.evel 00 to
T e el BT Sl L, & R R by Sl OB
case wWith thge &Qﬁq;@rlagwgndgr polyners 6; 7; 8; 9; 11 and 16 accor di ng to
WD 2005/ 054314, which’ greatly degrade the fllter bl ocki ng tendency
measured according to IP 387 and are also 13 not as effective as regards
CFPP as the additives of the invention such as for exanple the additives
1; 2; 4 and 5. 14 CLAIMS 1. Use as an additive inproving the resistance to
cold and filterability of notor fuels, of at |east one copol yner

conpri si ng




578 to 87%in noles of at |east one al pha-olefin, preferably at |east

ethylene, " 12 to 18%in noles of at |east one vinyl ester, preferably at

| east vinyl acetate, " 1 to 4% in noles of at |east one al pha-beta

unsat urated nono carboxylic acid ester, preferably at |east ethyl-2, hexyl

acrylate. 10 2. Use according to claim1 of at |east one terpolyner

conprising " 78 to 87%in noles of ethyll&éne, ~ 12 to 18%in nol es of vinyl

acetate, »~ 1 to 4%in noles of ethyl-2cﬂgﬁ%h acrylate. 15 3. Use according

toclaim1l or 2 of at |east one copolymer with a numerical nol ecul ar

wei ght (Mwv) neasured by GPC conprised between 3,000 and 30,000, preferably

3,000 to 20,000 and an_average nuneri cal . nol ecul.ar weig (NH) neasur ed, by
I

ht
GPC general |y conbri sdds®hat fitafdityp duroying thegssistapreatoorld (4pd il tlityr 9o m
1,500 20 t . i laiml to 3 of at | east one
Qndtor g%g;l oftat 1&%_@*0@&%&6%5@ ﬁtéﬁlpgglﬁxg

copol yner as an tive 1npr tance to cold and
filterabBlity w tthout78de§7%dnmgplehef 4t ldaseoneslphakilefn, prefambhat 1okt ethyldie
distillates, such as.diges fuels, d tic fuel oils for.heatin 25
Matal | at fons. (D - W8 GeBiva it s POAT foret i Fioal o Proanershply acftagssgnt
according to apytppe of claims 1 to 4 of at |east one copolynmer as an
additive inmproving the resistance to cold and filterability of notor fuels
t he sul phur cont®nt lo® 4thiisimelss pé gt leasizanesalplopbelp wnsabprated rmeng, carbexylichan

500 ppm nore Qéig%%%@?'!#fg@@6'{%%3@91@%&%3%??. 1Ry even | ess than 10 ppm and

advant ageousl| y " Su n of hydrocarbons conpri sing
a major jquantity of a mddle distillate wth a boiling tenperature ranging
from 100 to 500C and a_mnority quantity o
2. Use according to claim 1 of at least one terpolymer comprising
= 78 to 87% in moles of ethylene,
= 12 to 18% in moles of vinyl acetate,
* | to 4% in moles of ethyl-2,hexyl acrylate.
15
3. Use according to claim 1 or 2 of at least one copolymer with a numerical
molecular weight (Mw) measured by GPC comprised between 3,000 and 30,000,
preferably 3,000 to 20,000 and an average numerical molecular weight (Mn) measured
by GPC generally comprised between 1,000 and 20,000, preferably ranging from 1,500

20 to 15,000.

4. Use according to claim 1 to 3 of at least one copolymer as an additive
improving the resistance to cold and filterability without degrading the filter blocking
tendency of middle distillates, such as diesel fuels, domestic fuel oils for heating

25 installations (DF), kerosene, aviation fuels, heavy fuel oils.

5. Use according to any one of claims 1 to 4 of at least one copolymer as an
additive improving the resistance to cold and filterability of motor fuels the sulphur
content of which is less than 5,000 ppm, preferably less than 500 ppm, more preferably

30 less than 50 ppm, or even less than 10 ppm and advantageously sulphur-free.




of at |east one copolyner as defined in any one of clainms 1 to 5. 5 7.
Conposition according to claim®6, characterized in that it contains 0 to
100% by wei ght of bi odi esel of animal and/or vegetable origin. 8.
Conposition according to claim®6 or 7, characterized in that it is chosen
fromdiesel fuels, donestic fuel oils for heating installations (DF),
kerosene, aviation 10 fuels, heavy fuel @ls. 9. Conposition according to
any one of clains 6 to,8, characterized in that..it co rise% 10.to 5,.000
o by el ght of 6 | CEPGHIToh BIYAGHYSS ERHTHRE F TAPLARLY of § Tmiddle

preferably 1§Qifae %ith ADoRRB teAPEraAdy B AGLRYS 001HBG00C 288 aRRiMbridOqubitity

Conposition according to any one of clains 6 to 9, characterized in that
it conpri sevfahkagrongwopolpmiaras defidied ivany efiefafstaims 11t¢ 6m t he copol yners
according to the invention, chosen from detergents, anti-corrosive agents,
di spersants, denulsifiers, anti- foam agents, biocides, reodorants,
procetang additivgs, fCifipdsiorBdoidi®y fo clali®i6l Charictefzeddli thatvie Sofhins 0 to
anti-friction additives, conbustion-pronoting agent s (catal ytic conbustion
and soot pr oif9lebs yeighyefhiadiess) pbonimgl andlorcyega@bleiti®n. pour " point, col d
filter plugging point, anti-sedinentation agents, anti-wear agents and/or
conductivity nodifyi ng agents.

8. Composition according to claim 6 or 7, characterized in that it is chosen

from diesel fuels, domestic fuel oils for heating installations (DF), kerosene, aviation

10 fuels, heavy fuel oils.

9. Composition according to any one of claims 6 to 8, characterized in that
it comprises 10 to 5,000 ppm by weight of at least one copolymer as defined in claims 1
to 5, preferably 100 to 1,000 ppm, and advantageously 150 to 500 ppm. '
15
10.  Composition according to any one of claims 6 to 9, characterized in that
it comprises one or more other additives different from the copolymers according to the
invention, chosen from detergents, anti-corrosive agents, dispersants, demulsifiers, anti-
foam agents, biocides, reodorants, procetane additives, friction modifiers, lubricity
20  additives or anti-friction additives, combustion-promoting agents (catalytic combustion
and soot promoters), agents improving the cloud point, pour point, cold filter plugging

point, anti-sedimentation agents, anti-wear agents and/or conductivity modifying agents.




