1 BI FUNCTI ONAL ADDI TI VES FOR LI QUI D HYDROCARBONS OBTAI NED BY GRAFTI NG
STARTI NG W TH COPOLYMERS OF ETHYLENE AND/ OR PROPYLENE AND VI NYL ESTER 5
TECHNI CAL FI ELD The present invention relates to the synthesis and the use
of novel copolymers based on ethyl enejand/or propylene and vinyl ester(s)
nodi fied by grafting, effective for inproving both the resistance to cold
and the lubricity of liquid hydrocarbons, in particular mddle distillates
originating fromBIRENGEIONABADDITIVES FOR EIGUARAHYDRIBCARBONSS, in
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et hyl ene, vbﬁsgllnpm”balraet}mmlmtblaamhel@hwcmyzltemster such as vi nyl
neodecanoat es (Veoé(ﬁﬁ)s1 having a role on the CFPP 25 have been described, in
particul ar i n UBRIGWARI26216. In order to inprove the resistance to cold,

I.e. both the can be
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particularly to limit the size of the paraffin crystals formed at low temperature, for
example lower than 5°C, with a view to passing through the filters arranged inside
internal combustion engines or in heating installations. This type of additives, widely
known to a person skilled in the art, is very often added to the middle distillates of

20 standard type, and in particular those used as Diesel fuels or as heating fuels.
Additional quantities of these additives can be added to the motor fuels sold in
service stations in particular to meet very cold weather specifications.

Other types of additives such as copolymers of ethylene, vinyl acetate and
branched vinyl ester such as vinyl neodecanoates (VeoVA) having a role on the CFPP

25 have been described, in particular in US 2004 /0226216.

In order to improve the resistance to cold, i.e. both the CFPP and the pour point
of the distillates, additives can be added to these CFPP (EVA or EVP) additives
which act either alone or in combination with these additives on the pour point of the
distillates. The prior art copiously describes such combinations of additives

30 improving both the cold filter plugging point and the pour point of the hydrocarbon
distillates of standard type at low temperatures.




Thus, US 3, 275,427 describes a mddle distillate of distillation cut

conpri sed between 177 and 400C containing an additive constituted by 90 to
10% by wei ght of a copolyner of ethylene conprising from10 to 30% by

wei ght of vinyl acetate units of nol egular weight conprised between 1,000
and 3,000 and from10 to 90% by 5 weight of a lauryl polyacrylate and/or
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having a boiling point conprised between 120C and 480C, US 4, 153, 422
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from 14 to 24 vinyl acetate units of average molecular weight of 20,000 to 60,000.

20 The molar ratio of the olefinic ester polymer to the copolymer of ethylene and vinyl
acetate varies from 0.1:1 to 10:1.
In order to control the size of the paraffin crystals present at Ievels of at least
3% in middle distillates having a boiling point comprised between 120°C and 480°C,
US 4,153,422 proposes adding to these middle distillates from 10 ppm to 1% by
25 weight of a mixture of a homopolymer of an olefinic ester of acrylic or methacrylic
acid comprising an alkyl chain with 14 to 16 carbon atoms and with a molecular mass
by weight varying from 1,000 to 200,000, with an ethylene and vinyl acetate
copolymer with an average numerical molecular weight lower than 4,000. The molar
ratio of olefinic ester homopolymer to copolymer of ethylene and vinyl acetate varies
30 from 0.1:1 to 20:1.
In addition to the resistance to cold properties, the liquid hydrocarbons, in

particular the diesel fuels, aviation fuels and motor fuels or fuel oils for domestic




3 applications (DFO nust have lubrication abilities for the protection of
punps, injection systens and/or all noving parts with which these products
come into contact, for exanple in an internal conbustion engine. Wth the
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acid and didirivity olf drdse motmtiaels tnsbskard-Bdlawn @Hhpliatd of FRIPRGR¢ARNhbC aci d
type as descriped .in patents US 2,257,889, US 4,185,594, US 4,204, 481, US
4,208, 180, oryductqthengs evgn spappregtable @ppepanemel weatsphenpmenaand pesmethe
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cannot be used in notor fuels supplying vehicles in which the fuel can be

in contact ®PHAINIgCompUNdybY Hie leastiposwbletnodiuting mnddf pessilde nowrpoflutingese
acids forns ' e . td-nes, 25. i.nsol uble.in the oil, and nore
| mport ant | yc%ﬁ@&ﬁ#%%%ﬁ% %fu%n?%’nﬁhfg&g%&tgﬁﬁggﬁ? 15 %85?’?3%7' used. Patent US
4,609, 336 reconmeofler tdeestRe this pReblem\Veaeradsihdsi ofmdfed haed alkéAybeapNO-
and pol y-carboxylic acid esters and pol yhydroxyl ated al cohols in” notor

fuel s cont BToRPery- dhespomerilyrantiieear additiyes iprovsn. in 3t fisd 2f dasicanis, ofdsbonmends
the intr Oduﬁﬁéaﬂﬂat% f%f%lr Iac% lestel:er artlcP fzﬁ% REY &hrHe% gip%%.gcl: amine, fatty acid and
diethanolamine ester and long-chain aliphatic monocarboxylic acid type as described
in patents US 2,257,889, US 4,185,594, US 4,204,481, US 4,208,190, US 4,248,182
20 are added to the gas oils. Most of these additives have a sufficient lubricity, but at
excessively high concentrations, which is very detrimental financially. Moreover, the
additives containing dimer acids, like those containing trimer acids, cannot be used in
motor fuels supplying vehicles in which the fuel can be in contact with the lubrication
oil, as the chemical reaction of these acids forms deposits which are sometimes
25 insoluble in the oil, and more importantly are incompatible with the detergents
usually used.

Patent US 4,609,376 recommends the use of anti-wear additives obtained from
mono- and poly-carboxylic acid esters and polyhydroxylated alcohols in motor fuels
containing alcohols in their composition.

30 US 2,686,713 recommends the introduction of tall oil up to 60 ppm into diesel
fuels in order to prevent the formation of rust on the metal surfaces in contact with

these motor fuels.




fuels in order to prevent the formation of rust on the netal surfaces in
contact with these nmotor fuels. 4 Another route chosen is the

i ntroduction of vegetable oil esters or the vegetable oils thenselves into
these notor fuels to inprove their lubgicity or their anti-friction
qualities. These include the esters derived fromrapeseed, flax, soya,
sunflower oils or the oils thenselves (see patents EP 635 558 and EP 605
857). One of thénetjeprowe dresabiscths iffodubidereoiewagetablej ail estars pr thewekethbleci ty
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t he use of h%lléht%{noﬁglfgelg-or TCOFA, abbreviation of tall oil fatty acid) as
an anti-wear additive. EP 915 944 describes anti-friction additives for
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94/ 00536 descri bes ‘corfpositions | nproving t 'ow tenperature properties
of fuel oil sEatt;mcpi)lasmgn@EweaJ)addw\mol ynmers of ethylene - 2 d| fferent
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addltlves I nprove the ¢ properties an r|C|ty notor fuels.
These addi t satemteicortumsatutaven, Gil 24C2dandénocarboxylic aliphatlc hydrocarbon, and at least
one polycyclic hydrocarbon compound chosen from the group constituted by resin
acids, their derivatives (amine carboxylates, esters and nitriles). These anti-friction
additives can be used in liquid hydrocarbons in the presence of other additives, such
20 as detergents, pro-cetane additives, demulsifiers, anti-corrosion additives, additives
which improve resistance to cold, odour modifiers, and also known anti-friction
additives.
WO 94/00536 describes compositions improving the low temperature
properties of fuel oils comprising
25 a) terpolymers of ethylene - 2 different unsaturated esters and/or
b) mixtures of 2 different copolymers [ethylene- 1 unsaturated ester or an
acrylate] in which the longest ester alkyl chains are C6 to C13 alkyl chains.
EP 1116780 describes multifunctional additives which improve the cold
properties and lubricity of motor fuels. These additives contain two different
30 compounds A} 5-95% of an oil-soluble amphiphilic compound and B) 5-95% of a
terpolymer of ethylene — C2-C4 vinyl ester - C8-C15 neocarboxylic vinyl ester (i.e.




30 conmpounds A) 5-95% of an oil-sol ubl e anphi philic conpound and B) 5-95%
of a terpolyner of ethylene - C2-C4 vinyl ester - C8-C 5 neocarboxylic
vinyl ester (i.e. 5 which contains a tertiary Q The |ubricant properties
are provided by the anphiphilic conpoudd. US 5,254,652 descri bes
terpolynmers of ethylene - vinyl acetate - CO or Cl0 neoal kanoate vinyl
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(filterabiliteompomaper ature and pour point) but also the lubricity of the
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i nvention, subj t he. pr.esent | ication, relates to copolyners which
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rangi ng from 124 PoPEfe ipyentigy, subjectobihe paessnisanplisgiom relgento copalymerof

formul a B: - wifdhZcaeHI%Ah i i e a;.25 Cl-Cl i hear or
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preferably cHSERR % m t he preferred C5-Cl15 vinyl conmononers, preferably

chosen from the Phusah@§dst purpose of the invention relates to the use of these copolymers as

15 additives for motor fuel bases, preferably of distillate type for diesel fuels or for

domestic fuel oils (DFQ).

The invention therefore relates to the use as a bifunctional lubricity and
resistance to cold additive for liquid hydrocarbon compositions of at least one
copolymer comprising:

20 * units derived from ethylene of formula A - (CH,-CH,),— and/or
propylene of formula A’ — ((CHs;)CH,-CHb)y, with n1 + n2 = n
ranging from 98 to 643, preferably ranging from 124 to 515; nl
being advantageously equal to n;

¢ unifs of formula B: - (CH2-CHOOCR )mm.o— in which R, represents a

25 Ci-Cys linear or branched alkyl group, preferably methyl, propyl,
and/or a C5 to C15 branched alkyl group, in which the branching is
situated at any point of the alky! radical, preferably in position 2 or 3
of the alkyl chain; preferably chosen from the preferred C5-C15
vinyl comonomers, preferably chosen from the pivalate,

30 isopentanoate, isohexanoate, isononanoate, isodecanoate and/or
isotridecanoate,  and advantageously ~ 2-ethyl  hexanoate,

neoalkanoates, in particular the neononanoate, neodecanoate and/or




30 i sopent anoate, isohexanoate, isononanoate, |sodecanoaagogrggggates -

i sotridecanoate, and advantageously 2-ethyl hexanoat e, eoal kanoa mﬂth -
particul ar the neononanoate, neodecanoate and/or 6 negun S anoat ing th m
ranging from2 to 105, ranging preferabl@ fr0ﬁ116 to 7 faP X %' ¢
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i bly Cl14-C20 or ™ al so
| i near or branched, alky roup, prefera ( _ K
vm!th X = X, + X2 Preferab@?%he percentage in noles of units A and/or

j .7 to 90. 7%
I ol es: the per cent agein ot G CHE CRRORY 1o SySey mi Fanesiiew @ rom 0
in noles; the percentage in noles o nits . pol [eonges 1om 0
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i Protoranty sara 41% é’;’?tdr%ﬁ%%bo’?ﬁ?fnﬂde Re repfesee a/Gorim stfuated or
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concentrated sol ution iunsatubiyel, AREDEN binsiddl 'airixé/f’grra ‘r?fﬁe;f%ﬁaéﬁftﬂah&m% by

i of nore than 50% by weight, 20 p
\?\gin;ﬁ?t I)?t :o(rjgf erably nDraisot(FﬂarﬁO Yo by wei ght, preferably 60 to 80% by

i i i t he hydrocarbon Iiquid
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2§hgosi396n is a hyd?gggfigh %?stlllate containing from0O to 5,000 ppmo
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15 and advantageously equal to 0% in moles; the percentage in moles of units D in the
polymer is from 0.1 to 10% in moles, 0.1 to 21% in moles, preferably 0.93 to 8.6% in
moles.
Preferably, said at least one copolymer is in the form of a concentrated solution
in a hydrocarbon distillate, preferably at a concentration of more than 5 0% by weight,
20 preferably more than 70% by weight or preferably more than 80% by weight,
preferably 60 to 80% by weight.
According to a preferred embodiment, the hydrocarbon liquid composition is a
hydrocarbon distillate containing from 0 to 5,000 ppm of sulphur, and contains 10 to
5,000 ppm of said at least one copolymer, optionally in a mixture with other
25 additives such as detergents, dispersants, demulsifiers, anti-foam agents, biocides,
reodorants, cetane Improvers, anti-corrosion agents, friction modifiers, lubricity,
combustion, cloud point, pour point improvers, anti-sedimentation agents and
conductivity improvers, resistance to cold additives, lubricants.
According to a preferred embodiment, the distillate comprises at least one
30 hydrocarbon cut originating from the group constituted by the distillates with a
boiling point comprised between 150 and 450°C, an initial crystallization

temperature ICT greater than or equal to -20°C, preferably greater than or equal to




According to a preferred enbodi nent, the distillate conprises at |east one
30 hydrocarbon cut originating fromthe group constituted by the
distillates with a boiling point conprised between 150 and 450C, an
initial crystallization tenperature ICF greater than or equal to -20C,
preferably greater than or equal to 7 -15C, preferably conprised between
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of veget &bl e BIRgesses, ndistilbitdss odpintting rfrath Xther 8gradingf & FNcer tﬁg%sgils%li,%l ate
conprises a C% tgthélO Q-.Egaraffi n content conprised between 1 40%’by
mass. 10 PrefSrusy resulfine GombtheBIL cpaversionsef; vegstableaatul/ar asmbbbiobises el
fuel conpri seagked 1668 & ih9 lephur .. Preferably., sajd copol ymer as
a distillate additive for ‘ﬁggl{?ﬁlg&?%tsﬁ%of?f’é’% N %Emawbﬁﬁ@%f@;% ppm
of sul phur. AccorReferbiy the fistiflate reethpeigiros OVERt G4 AR Qb YIRS Cdnzpﬁsgaended

as a distillat 15 addjtive for heavy fuel oil. The second purpose IS to
provi de a prg}’fg"g%enfslo‘?n%t@g‘éﬁ’%éﬁ*ati on of these novel polyners via an
esterifijgati on prRgessof ' ey: IS whi CBU ve been hydrolyzed
previously either in p Ftsa@?%pﬁly@%%rhgfﬁﬁ%lw |?q§ﬁ\t€Yﬁ ggleﬁﬁl qﬁﬂec%ﬁmﬁt

i nvention relfrane$ t¢ 608 ppmrdwdphaopol ymers of 20 et hyl ene and/ or propyl ene

and vi nyl ester(}) S ntioned above which are chemcally nodified by
grafting branchi ﬁﬁ@g'gﬁﬁlii sPRajymer asaedistillagmadditive/fon beating)fuéloil @aigrisesl ar
for their US%MOWS@OO%#‘E'M@@%E& as bifunctional additives. These notor
fuel bases are In gener rich*rn paraffins, weakly aromatic and as a

result have a | ovcsalditgytb agneRetred EHnBodigdht, s8iA 8ol di ng
to the 5 p;&@ﬁ?t inventjon therefore applsi esc fr)I% gﬁﬁgﬁt?%aﬁ%%dﬂgtﬁﬁ? ates
g

origi na{' n ¢ fs hgawdleel il sti | 1 ation of hydr ocarbons originating from

crude oils with i raf fin ,content hut al so to the hydrocarbons
originating fr om%l%gécﬁgg\??%g t eD%u PT8Y1de a process for the preparation of thése novel
polymers via an esterification process of the vinyl ester units which have been

hydrolyzed previously either in part or in total.
The third purpose of the present invention relates to the novel copolymers of
20 ethylene and/or propylene and vinyl ester(s) as mentioned above which are
chemically modified by grafting branchings essentially derived from fatty acid(s) in
particular for their use in motor fuel bases as bifunctional additives.
These motor fuel bases are in general rich in paraffins, weakly aromatic and as
a result have a low solvent power. The addition of the copolymers according to the
25 present invention therefore applies not only to the distillates originating from the
direct distillation of hydrocarbons originating from crude oils with a very high
paraffin content but also to the hydrocarbons originating from the heaviest cuts of
refining operations i.e. cracking, hydrocracking and catalytic cracking processes and
visbreaking processes or also the synthetic distillates originating from the conversion
30 of gas and/or coal such as those originating from the Fischer Tropsch process, but

also those resulting from the treatment of vegetable and/or animal biomass, such as in




refining operations i.e. cracking, hydrocracking and catal ytic cracking
processes and visbreaking processes or also the synthetic distillates
originating fromthe conversion 30 of gg% and/ or coal such as those
originating fromthe Fischer Tropsch prdtes but also those resulting
fromthe treatnment of vegetabl e and/or anlnal bi omass, such as in 8

particul ar NepdBftulanMexBEL Gindtthé ldadtistes QahAL t nd/ or
animal oil sdﬁ%aken alone or in a mxture. r%%é‘%sftgléecﬁi %e\;/ﬂérr{?t %%:I LI']Ingales to

copolyners c¢ s fakPalonepr i mixterer i ved from et hyl ene of fornula A -
(CH2-CH2)" 1- an f formula A' - ((CH3)CH2-CH2)n2 with nl
+ n2 = n rangi ngdwogn&é%w%{e%%%‘”dag 4P EPR We’fsé’ﬁﬁwﬁﬁm&a’r om 124 to 515; nl

h WA ch R T oprestnt oy i (U dr o N Rl PO bl y
met hyl , et hylof fyanby A3 -cX(GH:)CHIS Hiy)armeitie chl aIﬂQ/I: grranging IFonvuschy khe
branching is e, al radi cal, 10 preferably in
position 2 orﬁjﬁ% p‘?ﬁ)tlfﬂm%ﬁg@%“ @%‘Wg H&)trgfﬁmﬁ V%F@eéﬁiﬁl)éﬁql@"ét@w vi nyl
conpbnoners, there Wamithef flRmulBeA A eCRDGH R anoat e

i sohexanoat e, i sononanoat e, isodecaroat e ana‘?‘ﬁ’f ééeé’ﬁﬁg?téa At
advant ageous| §negt ek brpnched alieyh group, prefersbl kmehat, e&xyl laﬁd@aaf(lﬂiﬂé@lfs Brifched

neononanoat e, canoat eoundecangate; with mranging from2 to
105, prefer abﬂ@fi %8 girnd ?’E’ﬁ&r}g%%{%lcgﬁlgaﬁoﬁlmﬂ*ﬁdﬁt réa@igioig of they gkg ltadlcﬂDS
referahby r 15 1

Pn whi ch il oy rp&s}tl&li%rgl@f&&p?@#tcﬁa@ %ﬁjgﬁgmeopr%f'eﬂﬁél V11§ rrrul a

ranges fromO to 0.30x, era
D - (CH2- CHOODREYag:s, itherahdaphbe dnemioged the @ivdlatd, Oﬁopérﬁaﬁbatepﬁﬁlﬁkﬁ@abé X2 =
X, and R2 re%o%%gnt sta C5- C24 atur ted or_ unsaturated, |inear or
branched al ky Y98 niFogscaneate, nd/ar, sofidseaoalg, s@ldCﬁdVaIﬁa£maslyV\2-teﬁ»yi:x 1+X2

Advant ageouslhygxm{oa@ RRGER [ d/ or

copol ymer can represent ﬁ%&éﬁéﬂt%g@/afﬁh%eﬁmﬁaﬂ?ag?ep ?ﬂ%a@@te? apdfon 794
in noles; t h@e@md@@awa@emth mrodngngofiort 13 ths 0B, SraferdbePfAsRBtdrh @m&ﬁ 91?&9% in
nol es, ;5 preferabh¥ 2 ?@2%| n nol es; t he percentage in noles of units
C can represé‘r{?ngnﬁ% B 451% &’rf‘rferﬁblmgngmgaﬁ@melr@m Yl;t he percentage in

mol es of units C tpusitstiSohfla ¢ - QRG99 L & Ich T ranges from 0 to 0.30x,
preferably x1 = 0;

d) units of formula D: - (CH,-CHOOCR,),»— in which x2 ranges from 0.70x
to x, preferably x2 = x, and R, represents a Cg-Cy4 saturated or unsaturated, linear or
20 branched alkyl group and preferably Cy4-Cyy or also Cyy to Cpg;
withx =x; + x,
Advantageously, the percentage in moles of units A and/or A’ in the copolymer
can represent from 79 to 99% in moles, preferably 86.7 to 90.7% in moles;
the percentage in moles of units B can represent from 0 to 19% in moles,
25 preferably 4.6 to 12% in moles;
the percentage in moles of units C can represent from 0 to 6.3% in moles,
preferably the percentage in moles of units C is close to, or even equal to 0% in

moles;

the percentage in moles of units D can represent from 0.1 to 21% in moles,
30 preferably 0.93 to 8.6% in moles.




nol es; the percentage in noles of units D can represent from0.1 to 21%in
noles, 30 preferably 0.93 to 8.6%in noles. 9 The present invention also
relates to the process for the preparation of the copolymers according to
the invention as defined previously; thPs process conprises the follow ng
stages: 1) providing a starting copolynmer of ethylene and/ or propyl ene and

vinyl 5 ester(s)po L 31 R%nti i derived fromethylene of forpula A -
(CH2- CH2) 01- and/ or ggr%g‘lbn;f}lleneh%%faﬁbo%énﬁfe%t%‘\{he- Ploces ¢ BXEPPRIon ehihsl  +
n2 = n and b)copoiyterofcchniingltoathBinventiGids GHAHr-Woidly: s?ﬂ?o@ss bémgﬂ&%e“
fromthe C tgl? %i near or branched al kyl groups, alone or 1n a mxture,
and pref erabl{® of VihHRESes the methyl group and/or the ethyl group and/ or

a C5 to C 15 branghed - .ar as ,defi reviqusly; n and m_ bei ng
as defined previ (r)lgsl v %hz-wﬁl%r%oﬁ?%gﬁ C?%OAWFIO#‘,%%Q&IF’ or Fronviene andevinyh e

al kyl esbers esreg(spautmprisingni ts B, then 15 3) esterification reaction, at

| east partial, and preferably total, of these hydrolyzed sites by at |east
one fatty acid of Peﬂﬁrﬁ?ravq@éwqrhyﬂ@emfi fagnele Ade{CHeCHajy e whdos byopgledé or  at

| east one fa hosder) i h a acid anhydride, acid halide,
preferably atg?gmgﬁ%ﬁ\i dé{é@gﬂéé ?%Wlﬁja’?ﬂéﬁﬁl"e‘?/%‘?‘ri s preferably greater
than 50% advanbhgaisst YorgfukaBer (ChaCIR0¢ORINI a%ﬁjcﬁt%aiglcﬁogﬁg@&mggousl y

equal to 20 100%,. Another process for the preparation of copolymners
consists in TCFIyilH%ja'b@F Ryanched nallst groups,calbhorroi a miyyoley nmd pefegiehly ned

inl ydh a : f R2 - .a.transesterification process is
for Zax\zgqrr%l e gglg ﬁ?%giae @ﬁ%ﬂ? %@é%{efglﬁﬁ‘é’ugta&ﬁh ﬁ&sc@&)ll%fé‘i?@eﬁﬂfdli n
stage 1) aregrampsiodeninal preBibasigonpri sing: a) units derived from ethyl ene

of formula A - (CH2-CH2)a and/or from propylene of formula A -
( ( CH3) CH2- CH2) R2ndyn being asidefmed previgushmi t s of fornula B: - ( CH2- CHOCORI ) m

in which Rl is CEP Sen ﬂ)F(ngygs }e%%gon,l a{tqga%{ pa?rgia ,E) rtlﬁehﬁlgylaels@l{sl pr%gglltj?ﬁ units
B, then
15 3) esterification reaction, at least partial, and preferably total, of these
hydrolyzed sites by at least one fatty acid of formula R2COOH, R2 being as defined
previously and/or at least one fatty acid derivative such as an acid anhydride, acid
halide, preferably acid chloride; the esterification level is preferably greater than
50%, advantageously greater than 80%, and particularly advantageously equal to
20 100%.
Another process for the preparation of copolymers consists in carrying out a
transesterification of a copolymer as defined in 1) with an alcohol of type R2CH,OH;

a transesterification process is for example described in WO 94/00536.

25 The starting copolymers used in stage 1) are random copolymers comprising;
a) units derived from ethylene of formula A - (CH,-CH,),— and/or from
propylene of formula A’ — ((CH3)CH,-CH,),, withnl + n2 =n
b) units of formula B: - (CH,-CHOCOR )~ in which R; is chosen from Ci-Cys
linear or branched alkyl group,

30 n and m being as defined previously




i i i | ymers according to the
and m being as defined previously 10 The copo
?gvgntion have gn average nunerical nolar wei ght Mh neasured by Sogﬁsgﬁgene
standard cali bration GPC, conprised Ln enegaltbe;mgfnig,gggaﬁged b& 0
.mol -1. The copol ymer obtained at the of stag _
gtgge of partiaF % or total hydrolysis of the ester groups of the starting

copol ymer of et hyThacopslginers acosrame %n@ae%%n\’ibﬁﬂgﬁ]g%%{Qér%é%g&%g%ﬁ ﬁgolgrbove.

In general, the hydrolysis rate can represent

: : i be, di.rec r obtai ned by
hydrol ysabl e sicight (M t§eaBlreq TE Wé&sé andafd! ¢ ﬁl@ﬁa ﬁ \ sed in
transesterification in an ac!d]§§ E src quIUﬁFg{g tgﬁ@ r%% Sg?ﬁevinyl
nethanolysis;gﬁﬁﬁﬂlﬁﬁﬁmn%émﬁwmdzﬂﬁﬂegﬁﬁTHhe v;ny tﬁsng[ig soga <ol ution
: met ha

T odlocd (T 1 FRRETnSobl S B e s sl s,
i ntroduced (in th ; ). 0f  the process, the nunber of
by, yarviim, | her gt (PR e SANR MuBlullit BORESS ol oo
esters grafte ] e . :

: fication of the vinyl 15
o h o e B by onsor ety sbids
(stage 3) pref e?ligblggneg%n\;g?tlgﬁrqlgsxacqa@ Ean geprgesnt from dRatpl1G0Usiofgthexal y

i i i i fication yield. Wthin the nmeaning
of the. present | varts ohEP(Hs BF T8 GhidroRE Pt pe disiararc oboinaoky i
aci d_der i vi ndrisestyrifistionnt ai neid dr fbasia mhétRm e BIBIAOK AL Suis bk O

i "Rear
The natural fatty acids have a sa@yrated or ungatura i ,
ﬁ?aﬁ?ﬁgg Oand/e°8PV‘?F§’8PifEte&£ F%foﬁnﬁlo?%%igm% te viriyh alohdl grotyss 2 Bostaslldrbyathe s

' from
Il , .abl the fatty acids are chosen fri
e i ds avi ng o P arls R RSHR ntiodhR GEbiabofe efnesiat Exmaonin b &

. ; : . . » . . o i d
' basis rsedium). CTias) by vatyiigltha Hydrolysid A 6F GadChflor AR IbLLE (ACT
;nn)c(I} g;el, i ﬁgfeni acjld )and afté advagﬁt ageousjlrsy chosen gér:o)% %g p[rﬂee i éﬁ?lyd

aci ds havi ng Hg{n%pggéqsf%%gaﬁ%% thedinabeopolyieerds teeefark viatied.i nvent i on wou

[ el fleati st age s inplenmented using fatty
el ds der ved 1 e uprotaiE e 2l BaShERY ot o ore By eseon B e i on
Bori Tt on ot Tpe Vo fetekd WiRe S ficeny BnOBp oAt A BHAS R of

i sti i t ai |, - _ ( (
pi ne wood pUPIPTEEDlNyPOPYa dieblopidon dos pr sy uslagpRbISECIRofRRS 85 GRIATS | | Y
of fatty aci g48,R%e 4RfdsEBcation yield.

Within the meaning of the present invention, by fatty acid is meant an aliphatic

carboxylic acid deriving from, or contained in, animal and/or vegetable fats, oils or
20 waxes. The natural fatty acids have a saturated or unsaturated, linear, branched and/or

cyclic carbon-containing chain with 4 to 28 carbon atoms (generally an even

number); preferably, the fatty acids are chosen from the acids having a Cg to C,4 non-

cyclic hydrocarbon chain, alone or in a mixture, such as stearic acid, oleic acid,

linoleic acid, palmitic acid and/or linolenic acid, and are advantageously chosen from
25 the fatty acids having at least one unsaturation.

The scope of the invention would not be exceeded if the esterification stage
was implemented using fatty acids derived from tall oil, which are better known by
the abbreviation TOFA (tall oil fatty acids). These TOFAs are in general obtained by
distillation of the tall oil, which is a by-product of the production of pine wood pulp

30 by the sulphate process; they comprise a major quantity of fatty acids as defined

above as well as a minor quantity of resin acids, such as abietic, dihydroabietic,




above as well as a minor quantity of resin acids, such as abietic,

di hydroabi etic, 11 tetrahydroabietic, dehydroabietic, neoabietic, pimric,
| evopi maric, and/or parastrinic acids, etc. The grafted copol ynmers

obt ai ned can al so contain ester functiordd of resin acids formed fromthe
resin acids present in the mxture of acids used. At the end of stage 3)
(esterificati @raRfdrbiifettO - O | l.na.from,stage .5 2)), a grafted
copol yner is ot.)':ﬂ’;l}it ned V\hl’gﬁ{}?&s@%é%ﬁ aolgg%eg?’%ﬁ%g?%rlgﬁq ?%‘f’é‘P%])WB?P Ak ed.
The copol yner&cidt et dhagraftedtdopoliymeensbtained aan Mo Mﬁﬂ%@ﬂ:ﬁ%’ﬁ%nﬁéﬁf@sﬁs
obtai ned at t 'deﬁ]d of sta%ﬁe 3) as additives for liquid hydrocarbons, notor
fuel s and f uStdsgiormed Fhm tHeres Pregeapindhemixtareidigcidavent i on have good

solubility in thea: == dd| istillate type, greater than

that of the cog)ol ytneﬂr%s&g?(g ﬂé&?ﬁg{??@%ﬁ%ﬁ%ﬁf@g Ogr %ﬁ?%oﬁgngnﬁléﬁmg ’é@?éﬁ%) of

the priof art2))sgrhftedcopomer iEMPaindhiviichlis pa‘iﬁally?\o@r%éﬁbﬂyc@mlw &Rﬁ@é&”ﬁnt
er

in the filterabi I,h'i% cpgflracteristics of the notor fuels or ot uel s
with additives or Th&HNGREF R§eerdmdetoc hecaentiwesdns be edvirsageodsly disk® a387)
of the not orobidigdSarand eRd BLL | itives..lt |s noted that the
solubility of the 15 copol yné?%élgc%oér{&gliﬁr}gg?% qpd Bidrasarbane. motar fueloved wi t h
respect to tHaelals. the copolyners of EVA and/ EVP when the FBT (Filter

Bl ocki ng Tendenc@1 val ug%are measured; in practice, this better
sol ubility of thd &orRS5mIsTDrsceonding & obar vwersions hpyd exedt sdubilityhid hae

copol yngps ag 11Béhst ] e ' I bl ocki of the filters (of
di gme%/e.r in ggﬁg\?ﬂzﬁl quljféfl 1'8?13 dféfgﬂgé#ﬂ ?’?T%ag&%%} tggto‘? 2O e MG PEGEKERe i n
sol ubi | ity ofnd/trepropplehe/anet inyicsi@) 60the PrioPErt] MUBAE YA oV P WBhis allows

i

hydr ocar bons_w tﬂipaddi tives to be gbtained which retain their ini
filterabilit§ S SRdicapt @prevemest i the filipwhility ehmpenteristiceofthe mosoretuels peofhect | y

filterable i it Ladsk: Y/ an be encountered for exanple in

t he fuel sys?lglﬁswg‘l agﬁgﬁ%e‘? tﬁéﬁg&%}gﬁ%ﬂ nfﬁjﬁgﬁa&?(fqgllqtlgﬁ&ta@grq B 3®Aiofiten, t he

| ower vi scosinptordiuelshandc othet Wists swith) a@AAPE i16 N nbq B4 déoqﬁbiliﬁggf kes it
I'h

possi bl ﬁ%to achh%%/e concentrated solutions of copolyner(s) acco to

the i nvent i ofPPOHRSR aRGRIEBEaton Hifs itwention is doposed | witke | resfecatonhdti 6f §@d vent
w t hout detgy ity a ..of these solutions
(constrai nt sédggﬁ}\%i; esrécgglﬁ?% W u&ﬁ%ﬁ%ﬁ‘?ti?‘”ﬁéﬁk&t@ﬁ%@@%é valyepareg or

i nj ecti on sysemmell; iBGrddiceCaROYARY SolASIHRAT BF Mk LOmbOGHIRVENh{@hcSRN2! SO

be used in the formaf a
supplemented with the copolymers according to the invention allows blocking of the

filters (of diameter in general equal to 1.6 pm) to be avoided.

20 The improvement in solubility of the copolymers according to the invention
allows hydrocarbons with additives to be obtained which retain their initial
filterability characteristics at ambient temperature and remain perfectly filterable in
filtration systems that can be encountered for example in the fuel systems of engines
and heating installations.

25 In addition, the lower viscosity of the copolymers in comparison to EVA and/or
EVP makes it possible to achieve concentrated solutions of copolymer(s) according
to the invention in the hydrocarbons with a reduced level of aromatic solvent without
detriment to the pumpability and use of these solutions (constraints of viscosity and
of theological behaviour in the pumping or injection systems).

30 The copolymers according to the invention can also be used in the form of a
concentrated solution in a solvent, in general in a hydrocarbon distillate, preferably at

a concentration of more than 50% by weight, preferably more than 70% by weight, or




concentrated solution in a solvent, in general in a hydrocarbon distillate,
preferably at a concentration of nore than 50% by wei ght, preferably nore
than 70% by weight, or 12 i advantageously at a concentration greater than
or equal to 80% concentrated sol utions1¥n’a solvent, in general in a

hydr ocarbon distillate which are also preferred conprise 60 to 80% by

wei ght of copalwinRgérnslvaae Qr d d-hednyventi on. The copol yners
according to the i %\_/enty?on or Igrggﬁrﬁe%;&élb yéag%e@%hc%ng gl 8y §§OA’5 f’E)BF Afds as
defi ned aboveSCRHINS in pgplvienty imgenesa dn ashydidcarboh iditidlateasiich B850 PrREdeas

filterability i Liwes, i, ..e. additives making it possible to | ower the
cold filter § L’gigs%’ r‘?é?%%by(‘t‘ﬁz%%)of&fm@wa acperdingda shedinwentiongui d

hydr ocar bons and Hg MR Sy cWbHaRT 4 . | C or anti-friction
addi tives for th_esesecgdlsbo?ihtior?s b sﬂggﬂégﬂﬁngﬁﬁgkIlé)?écf?rg@tg?%‘a’ﬁ@n‘ie@“ﬁ?g
conposi t Pons Sgfutions@s defipelt demebweasn ipartigehenséd oy biFumAosall ddamwRs! b&BTini Ng

operations, i rticular fromthe direct distillation of hydrocarbons but
can also or iﬂgl%egaﬂtgyf ?‘i)cﬁ{w%erlﬁalag&‘?‘é@kiqlﬁ}n&yﬁpéﬁﬂl@é kionlpveen cthor coddtfdteyt i ¢

crackin r oOQhsRs PR egKi . ey _ar ef er abl 1 ddl e

distillates that =P be R YhpBEHGHS, Bised ggn%%??ghﬁ%ﬁ%%sf%‘é{n 38 | s

(DFO), ker os@dditiveewhighfimproveitheslubfiGityt dnti-frictienaddigy&SoRMdsd QmpHREdh

fuels, in parbg' %ul s d(i sel, refiners are |looking to introduce cuts ?rom
TR e Brdeser

sour ces ot her Sch are nmore difficult to use in these
fuel s as0they camhd eandPHARYES, i t.o col d behaviaqur in the

| atter, by increasing }t)he.ilr col ug(?ﬁcggr’&g?oglgsglﬁﬁ nffgg]l ?ﬂgﬂéﬂﬁ%ﬁoﬁbwl reft‘]nmg
t enper at ur e. OIS, tthparticniay dions ahe dasctodisgllgion! bfkRFocdbRsC R a%ni fso
particul ar berirre%ti neg' 20. - the heaviest cuts originating fromthe
cracki ng and” Feé;ﬂlﬁl BerB’rabE@g , hydipemacleng jagé/or eafebticrandking pfochaeyy

paraf fins, caiapvikiskss o] ~ Lhe nt hetic
distillates originati %%’%‘%ﬁ%%@éﬁ%%@%%6@‘&‘89%@‘6??83@“% g used as
ori gi nati ng dig ohee dpinsstivdrealinfirt bil (DR keroserleMeaby RidMGhs C di stillates

resulting from tyle,eht reat ment _ of bi omass of veget abl e ~ 25 and/or ani nal
origin, such as I'HPpHIT9aEE Henedpior, motosnfeelshdn qiarcuarddiesel e séfress afc
veget abl e or | el tor. fuel bases, can be used_al one or
| nga e elo%ﬂtl . s%rgfr?lélgcr:e dmfﬁ'gmn&\ﬁ%es iR than'betroleim which are tore difficult

to use in these fuels as they can lead to poorer resistance to cold behaviour in the

latter, by increasing their cold filter plugging point and flow temperature. Among
these novel sources of distillates, there can in particular be mentioned:
20 - the heaviest cuts originating from the cracking and visbreaking processes,
with a high concentration of heavy paraffins, comprising more than 18 carbon atoms,
- the synthetic distillates originating from the conversion of gas such as those
originating from the Fischer Tropsch process,
- the synthetic distillates resulting from the treatment of biomass of vegetable
25 and/or animal origin, such as in particular NexBTL,
- and the oils and/or esters of vegetable or animal oils.
These novel motor fuel bases can be used alone or in a mixture with standard
petroleum middle distillates defined above as motor fuel base and/or domestic fuel oil
base; they generally comprise long paraffinic chains greater than or equal to 16
30 carbon atoms.
The liquid hydrocarbon compositions according to the invention comprise a

major proportion of liquid hydrocarbons, preferably of middle distillate type, with a




petroleum m ddl e distillates defined above as notor fuel base and/or
donestic fuel oil base; they generally conprise |ong paraffinic chains
greater than or equal to 16 30 carbon atons. The |iquid hydrocarbon
conposi tions according to the invention I8onprise a mmjor proportion of
| i qui d hydrocarbons, preferably of mddle distill ate type, with a 13

h bly I t han 500
S g rror o DIRGRGHAP preit AN 1ok af s SO0 BB pEe iR Iop o B JShpom.

conpri sing at amcga@re pefizatiy foberrthin 5E ppiidbitla hﬁnéﬁ‘ﬁrob&?ﬁ%ﬂtcbﬂl nsﬁ%%@ ?Ja?tbl y,
Iin the distillates Eccordln to the invention, the ngjor ort 'S

constituted by e AFFox légf%ﬂlpﬁn\{fnbgm i ng poi nt corrprl sed bet ween 150

and 450C, initi appegs I of er than or equal to
-20C, preferably rger eréa@;é?htt aﬁl%%l?ﬂ%%% %fg&m"ﬁpg HMPIE PEpnarder)is

bet ween 15 CaastitutetitbyChe divtiliates withi Seslifk péint behfissel ﬁ;@ﬁ%&h rl%ﬁtang 450°C,
distillation, a}q@?“” sfromvacuumdlstlllatlon rotreat

distillates, i FYSiRdtion; tgmperaivig [CTopmeatar dhant or eq?aicﬂm @"Gﬁ@iﬁ%ésgﬂl@

hydr ocr acki n | di tlllate resultin rom

()altt nospher i cggrrgietg%/%%g%%e %h&?icg ﬁ%‘!ﬁ r Q’p‘?ng’&ﬁﬁ‘ipgtwﬁﬁn alrﬁd‘%b?nqﬁ%%?‘éaﬁlﬁng
processes, di®nigriset dﬂstﬂlmres gtomtdirgt ﬁi[sﬁ!l’[hﬁ&lf:‘ MpArAL fY Qac!:ugfn MekndE S SCh
cuts, distillates re ulting fromthe BTL (blonass to I qui conver n of

veget abl e andP8fotgaiefn dissilatens slistdlatesn oagmnang ofroinn catamgn&t-ackﬁ}g alﬂd/o?st erz
f t1abl cording to a preferre
erbodt meat. of TehsriklR offbactufl G, BHEES Toubing figm ABDhEaAsbeE on
have a C9 to réﬁ@amdpaﬂ;ﬂfui&tfbn?ﬁ?% ERONELITBY | H8br bﬁEM@ﬁ&n ss%gcyd%sﬁﬁﬁt@siss

According to another subject e invention rel ates esel
conprising fF§MaEmg fogy ewmadm&qﬂFpmhsr Rrepsctooms, |chstﬂgt@tredu&afgt fréShe

distillate a r | nven cordi ng. t @ anot her subject,
the inventi o(r?q?de@é‘%lggstsﬁ %rhg&}%g%vﬁ@mf% Vfi%eTa eé’é'ﬂ%’r‘ ia8ima) biemagssOtaken 0000 ppm
of sul phur alodlmmmb‘ln'&ldilgarﬁiesk&@@fvég@ﬁbglﬁﬁlah{m%ﬂsgpﬁl%{rqﬂln ﬁlgé ot'g hg heavy

i nventi Q.- Accordi ng to another subject, the invention ré
f uel ‘IP conpr i sATE0TEing te grefgrred ainbodinieat ef the doverliiog thOdihRatbdWRBEGQN- 25

Accordl ng toy r i nvention, the hydrocarbon
conposi ti ons cgg]%tlg‘lfnﬁﬁl rﬁgl%?%%% tggf%b‘ﬁ'pfﬁﬂ thGORiEt sRmprisedbeiwags ¥ ahd 4940 t o

by mass.

According to another subject, the invention relates to a Diesel fuel comprising

from 0 to 500 ppm of sulphur and comprising at least one distillate according to the
20 invention.

According to another subject, the invention relates to a heating fuel oil
comprising from 0 to 5,000 ppm of sulphur and comprising at least one distillate
according to the invention. According to another subject, the invention relates to a
heavy fuel oil comprising at least one distillate according to the invention,

25 According to a preferred embodiment of the invention, the hydrocarbon
compositions contain from 10 to 5,000 ppm by weight, preferably from 10 to
1,000 ppm of at least one copolymer according to the invention.

Apart from the bifunctional additive or additives according to the invention, the

hydrocarbon compositions can also contain one or more others which are different,
30 chosen from the detergents, anti-corrosion agents, dispersants, demulsifiers, anti-
foam agents, biocides, reodorants, procetane additives, friction modifiers,

combustion-promoting agents (catalytic combustion and soot promoters), agents




1,000 ppm of at |east one copolyner according to the invention. Apart from
the bifunctional additive or additives according to the invention, the
hydr ocar bon conpositions can al so contain one or nore others which are
different, 30 chosen fromthe detergenﬂ%, anti-corrosion agents,

di spersants, denulsifiers, anti foam agents, biocides, reodorants,

procet ane addiigr¥Es HShd LfLers, I on- pr.opot |.ng,agent.s
(catal ytic COfTbIjlﬁSt i %rtllt %ﬂgﬁdsg@%l f%?gfngﬁélﬁsso}cfgg%@éé%ﬁg B?Wgoral}bisﬁﬂ)m‘?ﬁﬁ‘@nepoud
poi nt, pour REeRts, antbivdarf ddensrangion gghdugtiphy Modifdiig agsrd] f&leatdnedr rRAGENt S,
anti - wear ageg@s%ﬁﬁg/or g@&gftivi y nodi fying ggents, or even one or nore
ot her addi ti VELTAFLHSY o 5 PeuhBeiat the endd didter phugging popituagi thg
point, and thgbridigbricity. 5 Among these additives, there can be mentioned
particularly: a) procetane additives, in particular (but not limtatively)
chosen f#om al kylAmeng theseeslditpresftheraloby b@ nehtiydedpardulaniyt r at e, ar oyl

peroxi des, preferably benzyl peroxide, and alkyl peroxides, preferably
ter-butyl peroxi & ;pr%‘ﬁetaé‘ﬁt dditiygn BRArEeulEs(but nop imitatively) clidsen from alkyl
limtativel yi _ j . a xv-al kyl at ol ysi | oxapes,
and ani des of t?ag%ts ?fbgéliragl? 20%?&%%?%59 i%% I?/%%’é?%sbh&%r%ﬁé{ﬁﬁe ﬁpgqqx e,
Exanpl es of sudhlkabipérokides pesferabliytermityl feR:861 882, EP 663 000, EP 736
590; «c¢) detergen}tf and/ or anti -corrosion additives, in particular (but not
limtatively) cROsHR- additives, olfh nagisedart (e dndsy limiatiedy) shosdnnifwindes,

| kenyl | DRSS i Lyal kyl. .nol yani nes and
Dol yor hay an hodsiBnes b3 LRl bAsTIORS:, sRR iR LE B P eaing som )
lubricity addegtatde or aninial -ofieaEx:agses of suthPaidiiveyladd oibilin BPtsd g8 Ap YS' y)

chosen fromt constituted by fatty acids and their ester of am de
derivatives, 62?98@%%{)7%% gl ycerol nonool eate, and derivatives of nono-

the Fol | owi ng docuneseei s dflidioSsEaRges o PeinBifiod ook Sy 5.4,
i (4L vol ¥) chosen 11 om s he - o aup. Gonei it Ut o o et eRPoraReliniqed "o
chai n ol n%’?lbfgleﬂ)‘%mw irelelyk rpolyraiaesiadé, polytherpoingsie Esamples of such
71515 160gs mEEVE BuaFSBMER 2 626 051, FR 2 528 429, EPL 12 195,
EP d) lubricity additive or anti-wear agent, in particular (but not limitatively)
chosen from the group constituted by fatty acids and their ester or amide derivatives,
in particular glycerol monooleate, and derivatives of mono- and polycyclic carboxylic
20 acids. Examples of such additives are given in the following documents: EP 680 506,
EP 860 494, WO 98/04656, EP 915 944, FR2 772 783, FR 2 772 784;
e) cloud point additives, in particular (but not limitatively) chosen from the
group constituted by terpolymers of long chain olefin/(meth)acrylic ester /maleimide,
and polymers of fumaric/maleic acid esters. Examples of such additives are given in
25 EP 71 513, EP 100 248, FR 2 528 051, FR 2 528 051, FR 2 528 423, EP1 12 195, EP
1727 58, EP 271 385, EP 291 367;
f) anti-sedimentation or dispersant additives, in particular (but not limitatively)
chosen from the group constituted by copolymers of (meth)acrylic acid/alkyl
(meth)acrylate amidified by a polyamine, polyamine alkenylsuccinimides, derivatives
30 of phthalic acid and a double chain fatty amine; alkyl phenol resins. Examples of
such additives are given in EP 261 959, EP593 331, EP 674 689, EP 327 423, EP 512
889, EP 832 172, US2005/0223631; US 5 998 530; WO 93/14178.




EP 271 385, EP 291 367; f) anti-sedinmentation or dispersant
;dgithi \5/23 in particular (but not limtatively) chosen fromthe Igroup
constituted by copolynmers of (meth)acrylic acid/alkyl (meth)acrylat e30 f
am dified by a polyanine, polyanine al kdfyl succinim des, derivatives Io
phthalic acid and a double chain fatty am ne; al kyl phenol resins. Exanples

it i i . .FP593 331, EP 674 689, EP 327
223, Ep 512 880 Don Bl U S RIS HgieR Bosdd Somk s i eraptmierb. 15
g) mul tifunctPoigipolsmias bed abioldfinyand dikehiyMeifrae20 9edtribeP 1R kP §79H60!P

[ [ | nitrate as
constituted by t ol yners based on ol efin and al keny .
described in EP Q%ﬁﬁ %mfh}o i idiftvee sueh e capalpmensi ofeaiplsuclefiasandoyindly ner s

| i A, _EVP, caopol rs. of .

ctiyl ane, Vil Shetars e B el Ry FanER T et dnd Gbghed viny
neodecandat e SCStVECWH) des emybededdecpates CYWVEOVA)  8RchblO0Hn0 Harinl )
| ubricants s acids, TOFAs, their derivatives such as esters, in
parti cul ar. ﬁgg@&t{{)@@%d. tives are in genelroa:c ad?_ed i In adqy?in'\t/letsy

i i N) . Lfuncti onal addi .
;ggglrg?n;r? (r)n éL getl?rlllil%%ﬁlilr tg%%ggﬁgtr%&ggﬁg% Téﬁgﬁ’ehleﬁ BRYes e S8t iBns
Wi t hin the rgfRttimtay, and/ or be incorporated downstream of the refinery,
optionally in a mxture w ot her additives, in the formof a package of
agdi tives. 15 Exghﬁee(’tg?r ﬁfgﬁﬁfﬁSeqsariatge@wabﬁdciddeinga abardily poigime iem S0 ast i ng
wth theoéam 000pplY (@B Of ethylene and vinyl acetate EVA containing 28%
by wei ght of Vi ny? acet g’te (denoted EVA 28), i.e. 11.2%in noles, of
average numer i cdhenifimctioml gliditived 2008 die"R the {H‘%éi%i{félegarplﬂe R%h&ftté{ Bﬁ@e
standard GPC types of different grafts (units D) denoted o} wer e
grafted, acc méﬁoﬁﬂ%gfb CORROSIS Jyifhia the tefinenyy aukershedncarpaiiated dosvristieam of

i i i i i i il, containing
tion. D . . acids deriyed fromtall qil,

from2 Lo soeoytacyoronpit i iy SHA RIS adifien b B oam ofa eodkoenar

nostly C18, hdditiyesacids; its concentration of saturated and/or unsaturated

Cl4 - fatty acids can vary from80 to 90%. The copolyner grafted with

DI can al so conp&faEbiEL: itd polymers:

g eq P

Starting with the same copolymer of ethylene and vinyl acetate EVA containing
28% by weight of vinyl acetate (denoted EVA 28), i.e. 11.2% in moles, of average
numerical molar weight = 5,000 g.mol” measured by polystyrene standard GPC, 4
types of different grafts (units D) denoted D1 to D4 were grafted, according to the

20 preparation process according to the invention.

D1 is a TOFA (mixture of acids derived from tall oil, containing from 2 to 3%
by weight of resin acids and a mixture of C8 to C24, but mostly C18, fatty acids; its
concentration of saturated and/or unsaturated C14 - C18 fatty acids can vary from 80
to 90%). The copolymer grafted with D1 can also comprise resin acid ester functions

25 formed from the resin acids present in the mixture of acids derived from tall oil.

D2 to D4 are mixtures of saturated and unsaturated C14 to C18 fatty acids the

molar composition of which in fatty acids is shown in detail in Table 1 below.




25 formed fromthe resin acids present in the m xture of acids derived from
tall oil. D2 to D4 are m xtures of saturated and unsaturated Cl4 to C18
fatty acids the nolar conposition of which in fatty acids is shown in
detail in Table 1 below. 16 Table 1: Gf@fted acid T81 Cl8 C18-1 C18-2
Cl8-3 D 1.4 30.8 41.1 10.7 D2 > 86 a 14 D3 11.6 24.6 393 6.1 D4 5 38 11

The characteri stifgpof- the grafted copolyners (%in noles of units Ato D
are conpiled_in Table 2. 5 Table 2: Po Starting Type of %in noles %in

mol es % in mpfe8edaridn ol esCi% by Cid y ppiyner Jgiaf t qT,ni t§ch 07 Gnits B of
units C of ufpis D wel gt (oD (""g of "i".its D_1 erEVA28
none 88.8 (180} 11 2 (16) 0 (0) 10 (0) 05 evadt o d4alh (13807 9.07 (13) ©

(0) 2.13 (3) R 3 pva28 D 88. $ (130)]| 7.95 (|3 O(0Qx18.25|(5) 2I)7 4
EVA28 DI 88. $p{130) 6.68 (LK O(d: 4 646 5 BVt B—$8—8—(430) 5. 15
(7) 0 (0) 6.065—+9) 35 7 I:IIZQ?R rii?é!sRR 2121([_'130) ?4 5 (I.‘S%')?’O (0?"14. 15((6) 26 8
EVA28 D3 88. 3D‘t 130) 7.05 (Ho) 0|%0) 4./85 (6) |2% 9 EUWA28 D§- 88.8 (130) 4.18
(6) 0 (0) 7.02 (10) 38.5 € cold fifter ptuggimg pornts—of—5—&0M m ddl e
distillates denoted *a" tq "e" of EN 590 engine gas oil type, the
characteristics dPCRAFTRFeRTies 0 ths safied goprdyners1% womblsk ofunité Ahtodbaref t he
copol yners Icéﬁpge@ﬁ{dled@l _concentrations conprised between 35 and 700 ppm
by wei ght, were neasured. 17 Table 3 - Characteristics of the gas oils

tested COVa GOMb GOMc GOMH GOMe

Table 2:

Po |Starting |Type of{% inmoles [% inmoles |% inmoles | % inmoles % by
ly |polymer |graft ofunits A |ofunits B |ofunits C | ofunits D weight
m (nl) {m-x) (x1) (x5} of units D
er

1 EVA28  [none 88.8(130) 111.2(16) 0(0) 0(0) 0

2 EVA28 |D1 88.8(130) [9.07(13) 0(0) 2.13(3) 15

3 EVA28 |D1 88.8 (130) |7.95(11) 0 3.25(5) 21.7

4 EVA28 |D1 88.8 (130) 16.68 (10) 0(0) 4.52 (6) 28

5 EVA28 D1 88.8 (130} |5.15(7) 0 6.05(9) 35

7 EVA28 |D2 88.8 (130) |7.05(10) 0(0) 4.15(6) 26

8 EVA28 |D3 88.8 (130) | 7.05(10) 0(0) 4.15 (6) 26

9 EVA28 |D4 88.8 (130) 14.18(6) 0 7.02 (10) 38.5

The cold filter plugging points of 5 GOM middle distillates denoted “a” to “e”
of EN 590 engine gas oil type, the characteristics of which are compiled in Table 3
10 below, with one of the copolymers 1 to 9 added at concentrations comprised between

35 and 700 ppm by weight, were measured.




Distillation ASTM D86 T90-T20 112.7 100.5
T95 (C) 353.9 350 356 352 Cloud point (C)
-7 Pour point(C N9 -12 Paraffi

11-6 -7

ns

112 110 MP-T90 18.6 17 23 18
=23015-4 -7 -7 -6 CFPP (C EN

(% by ml5.64 18.73 ICT (C) IP

389 -9.5 -12 Sul phur content (48 35 ThE/ FBT (filter bl ocking tendency) was

al so neasured according to the

ppm of copol yner fa,f.0 QCﬁaﬁ'Qc}t{eﬁgtlggf)fl I%U%Q? ﬁ%%y

standard 1 P387 of a solution containing 420

roma stock solution with 4%

by mass of copolyner) as we measur ed under HFRR test
condi tions (H gh Frequency Reciprocat Gogrd § el SO &3PS~ I [0Gomd GOMe
descri bed i Rerc 3 §32692 by —I—W-Hadley—of—the—Upi-versi-tyof
Li ver pool ) W concentration off 210 ppn and/or 420 ppm
respectivel TPHé% t est i nvol ves j oi nt 1\-7subj; €€8-F ng $12%el sy hklbq in
contact wth MP-I® st ati onary metal pl e To a17pr essu @3 coire- p@NdT Ty Lgnd
wei ght of 20 an —atrtermati g noyeeht i —a—fredHepcyo
Hz. gThe | ub g Mgoval ue %f’fﬁ the di3feterk of
the wear scpC'GEPPREIPRENSYE the fldte. Alshall di aneter géneral | ¥6 T ess
than 400 m mPECIENgmod | ubr C|ty, 3nd coxerﬁe!y, Ifgllfnge ear Rk
reater th 3 LaaIUL.II Hy—pieR—s—ald—t-he _nh@'-e_ -
i(gsuffi ci ent rf’oﬁi“ijm#{ U)I\ er the dianet el’f The r§s’ul ts |lare conpi I'8d in [TdBl e 4
bel ow. 18 ]-gﬁt]a@n&f%‘lp@]a?) BlrematERphyCH PR 2CFPP| GFPP CFHAPISGRPP FBTSE3 FRR 11FRR
[ 70 T 4201 Abs L. 2 [Abs L & aFE ppm—ppm
et ti11 (3 ICTOC(EA® (210 350 [70Y ST 3201 Al 1.3 |aGs I [ape vy oy
ppm ppm p §ﬁlplb1ﬁgﬁc?teg L3 SR AP \3‘9’8 VYT VTN 35 9
ppm a -8 - 26
The FBT (filter blocking tendency) was also measured according to the
standard IP387 of a solution containing 420 ppm of copolymer 1 to 9 (solution
5 prepared from a stock solution with 4% by mass of copolymer) as well as the
lubricity measured under HFRR test conditions (High Frequency Reciprocating Rig
EN ISO 12156-1 or as described in the article SAE 932692 by J.W. Hadley of the
University of Liverpool} with a copolymer concentration of 210 ppm and/or 420 ppm
respectively. The test involves jointly subjecting a steel sphere in contact with a
10 stationary metal plate to a pressure corresponding to a weight of 200g and an
alternating movement of 1 mm at a frequency of 50 Hz. The lubricity is expressed by
the average value of the diameters of the wear scar of the sphere on the plate. A small
diameter (generally less than 400 pm) reflects good lubricity; and conversely, a large
wear diameter (greater than 400 pm) reflects a lubricity which is all the more
15 insufficient, the greater the diameter.

The results are compiled in Table 4 below.




2 a-9-16 -15 1.69 415 a 1.06 a -13 -15 -14 1.01 407 5 a -13 -16 -15
1.07 531 513 7 a -12 -14 -14 8 -9 -10 -13 -8 -15 -12 1.04 -10 -12 -13 3 b
-11 -13 -13 4 b -12 -13 -20 5b12-1?-24 l1c-10 -12 -15 3 c -15 -16
4 c-15-18 -17 5 ¢ 16 19 18 1 d -15 -1¥ 5d -18 -21 1 e -13 -17 -19 549
3e-14 -19 562 4 e -15 -18 395 5 e -15 -20 -20 570 19 The lubricities
(HFRR W5 1.4) of the GOMmddle distillate denoted "a " with vari abl es
guantities rangi r;ltgalbfromo to 84 ppmof D alone, of copolynmer 2, 4 or 5

al one or of a i Xkableed:of copolymer 2, 4 or 5 and DI added to it are
; ; abl-e- 5 bel-ow 5 TABILE § onol y I No

L4 HIEWP-N o T
e S (oS5 i O [ I e v
(ppm by massy™E @bl Fieri (@F00 24010210{2M0 0330 0 |20 O |at 420|AT=14 |AT=14
ate |ppm) |ppm) |ppm) ppm) ppm) ppm) ppm (pm) (um)
(°C) (°C) (°C) (°C) (°C) (°C) at210  |at420
ppm ppm
1 J|a -8 -13 -15 4.4 556
2 la 9 -16 -15 1.69 415
3 a 1.06
4 |a -13 -15 -14 1.01 407
5 |a -13 16 -15 1.07 531 513
7 J|a -12 -14 -14
8 a -0 -10 -13
9 |a -8 -15 -12 1.04
1 |b -10 -12 -13
3 |b -11 -13 -13
4 |b -12 -13 20
5 |b -12 -13 -24
1 e -10 -12 -15
3 e -15 -16
4 e -15 -18 -17
5 e -16 -19 -18
1 |d -15 -17
5 |d -18 21
1 e {-13 -17 -19 549
3 e [-14 -19 562
4 e |[-I5 -18 395
5 e |-15 -20 -20 570




GOM a (ppm by mass) HFRR W5 1.4 497 415 407 513 455 465 366 409 349 (m

The lubricities (W56 1.4) of the GOM m ddle distillate denoted "e", which is
nore "severe" than GOM denoted " a ", with variable quantities ranging from
0 to 200 ppmof DI alone, or of one off%the copolyners 2 to 5 alone or of a
m xture of a copolyner 2 to 5 and D1 added to it are corrpared In order to

avoi d any chang I ara Qn,, .
operations, t heegf 21{.1%1&&%1 i@ﬁ%@%llu gﬂ% é@%fﬂ?&&%ﬁﬁlﬂﬁ CE with

ant i oxi dant  veRidbek @ hﬁﬂlﬂk\é%ﬂ%ﬂ%%ﬁﬁ@% @ﬁﬁn@o?jmtﬁﬁﬁe, l%‘f'tcbfﬂ)otgmef@t Ay} ghenol
(BHT) at a concentration of 5%to 0.1% wth respect to The results
are conpi | ecalpme GfaiflagniEtuye bdenpolyfadyl2e 41 5@u¢di)lyarﬁled Mpit a® @mbpafeds> - Tot al

gquantity of free. DI 0.63 90 10 0 150 200 inGOwve (ppm by mass) Di
al one |ntroduce%ﬁf?ﬂﬂﬁ@rﬁﬁ‘vﬁbm@%\%g%wms Yes GOM e Copolymer i in No

Yes YessNo Yes Yegpies No GOM e HFRR W5 1.4 658 549 562 505 395 465 570

392 (m 15_20 Table 7' D1 (ppm Total addltlves WEl.4 (ppmby (m mass
) GOMe+D1 O|Copebser Noonpar ati re) 100 100 505 2 |- 4 -

D1 alone introduced into|0 0 U] 0 34 34 60 60 34

GOM a

(ppm by mass)

copolymer i in 0 210 210 210 0 2106 (0 210 |0

GOM a

{ppm by mass)

HFRR WS 14 497 1415 |407 |513 455 (465 (366 |409 {349

(um)

The lubricities (WS 1.4) of the GOM mlddle distillate denoted “¢”, which is
more “severe” than GOM denoted “ a ”, with variable quantities ranging from 0 to
200 ppm of D1 alone, or of one of the copolymers 2 to 5 alone or of a mixture of a
copolymer 2 to 5 and D1 added to it are compared. In order to avoid any change in
10 the samples during storage and preparation operations, the grafted polymer solutions
are stabilized with an antioxidant, butylated hydroxytoluene or 2,6-di-tert-butyl-4-

methylphenol (BHT) at a concentration of 0.05% to 0.1% with respect to D1.

The results are compiled in Table 6 below.

Table 6:
Copolymer No. - 2 3 - 4 5 5 -
Total quantity of free D1 0 63 90 100 118 150 150 200
inGOM e
(ppm by mass)
D1 alone introduced into No No No Yes |No No Yes |Yes
GOMe
Copolymeriin No Yes Yes No Yes [Yes |Yes |No
GOMe
HFRR WS 1.4 658 549 562 505 395 465 |570 [392
(pm)

15




150 150 423 200 200 392 250 250 368 GOM e+ copolyner 4+ DI 0 O 658 115
330 424 135 350 401 160 375 301 185 400 312 248 450 306 285 500 327
GOM e + copolyner 4 0 O 658 85 300 577 118 420 395 150 532 297 185 656
266 21 CLAIMS 1. Use as bifunctional [20bricity and resistance to cold
additive for liquid hydrocarbon conpositions of at |east one copol yner
conprising: 5 a) qg%%% derived fromethylene of formula A - (CH2-CH2)0ol-

0

and/ or propyl ene formula A - ((CH3)CH2-CH2)n2 with nl + n2 = n ranging
from98 to 643, preferably ranglng fron1124 to 515; nl being
advant ageousty—equat—to—n—b)—tntts—of EH2—-CHOOCRI)-Ha—%—I-n
which Rl represents a Cl- C15 | i near Dgp’ﬁ%hed éP%ﬁPdﬁ?ﬁﬁp ﬁ%§%4ably
met hyl, propyl, and/or a C5 to CI5 branched 10 augmhb roup, i ch the
branching is situated at any point of {the alkyl rladical, i preferably in
position 2 pr 3 of the alkyl chain; prieferably chd&sh) from t he preferred
C5- C15 vi ny| cosmphorers, preferably chgsen from ijiie pivarare, |gsg
i sopent anoat g, |sohexanoate i sononanoat e, i sodgqcanoate and/o
i sot ri decanp&P@PaHE) advant ageously J-et hyl hexdnoat e, neoal kanoates, in
particul ar peononanoate, neodectanoat € g/ o1 15 rgggruecanoate Sdgtlllu
ranging from2 tao 105, preferably randing fromi1g to 71 and x;fanging frqg
0.2 to 105,| preferably ranging from 1.|6500 71; 150 423

200 200 392

250 250 368

GOM e + copolymer 4 + D1 0 0 658

115 330 424

135 350 401

160 375 301

185 400 312

248 450 306

285 500 327

GOM e + copolymer 4 0 0 658

85 300 577

118 420 395

i50 532 297

185 656 266




c) units of formula C - (CH2-CHOH)xt- in which xI ranges fromO to 0. 30x,
preferably xI = 0; d) units of fornmula D - (CH2-CHOOCR2)" 2- in which x2
ranges fromO0.70x 20 to x, preferably x2 = x, and R2 represents a C8-C24
saturated or unsaturated, linear or brZdnched, al kyl group, preferably
Cl4-C20 or also Cl4 to C18 with x = x1 + x2 2. Use according to claiml, in
whi ch the percentage in noles of unithd/or A" in the copol yner ranges
from79 to 99%in noles, preferably 86 25 90. 7% in noles; the
percentage in noles of units B in the polyner ranges fromO to 19%in

% in nmoles of units Cin the

nol es, preferably . 4.6 tp. . 12%/ii | es; the . n i

pol yner is ci'ose Pge st glf%n’:é%"iﬂn CEY %’gdreé%‘i?a@eﬁﬂél gdditiymfor digpih i n

nol es; the SEHBAOS M f ' [ yhoer is fromO0.1 to

10% i n nol es],i)ﬁg. lto 211%3/3)Simr?h$n§)f%sl?éég?lg%&gmyoasggﬁ%légg. 6% in noles. 30 3.

Use accdrding to onmitsfdetied framlstigyler ofifomivilalh seCH,-6H,),pa@td/@nRopyiaro!l yner

is in the form.of Qnce lLution in a hydrocarbon distillate, 22

preferably a?pgor%%c&t_r é&%ﬁ&g‘gcﬁgﬂ@ Y15ty deirasing fme S &bbg3.nor e

than 70% bypagir 1 § r 0 [ referably 60 to

80% by wei ght. 4. f%%%éﬁ%ﬂ%ﬁ%%ﬁb%@%dﬁ%%&%“%“ﬁe@@#%m ch the
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one copol ynet2¢apft ﬁrﬂﬂ%eﬂfnfyﬂ\ SEOUR; B(F%Faé’?WWthpﬁ&YLa?aé{W kedo Suchrapehed
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reodorants, cetane nprovers, anti-corrosion ag

lubricity, cunfestdy ompositianiopdiofithe giyirchaii, preférablly @h8$es, from the preferred
anti -sedi msnégtd 3n agents and conductjvity inprovers, resistance to cold
addi tives, |%bSlcakifEl cemonomess. patergbkyi flepsen framaj the dpivalatghiiwipentauoate,

distillate I 0 J rigi nating from.the
group const ﬁt? %%gﬁ%;e 't gb_ | _sta%er Fg%leeésa}{%t?%@gplg%%fg%%o%% ?’ﬁ% a@é’%??reé’&?}y
bet ween 150 2xetliyub&Gnoate, heviatkianbated, Ws tpattiduka tie6RonadhBaBeh@IddéMohte and/oeat er

than or,_equal to -20C, preferably greater than or equal to -15C
preferdbly Gﬁﬁﬁ‘ﬂq%@ﬁ)aﬁéﬂ'ﬂg’éﬁ rangyg Hae 2ok, preigsablyirenging e 164084 apdom 15
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hydrocracki ng of cyagitsaf formula C: - (CH,-CHOH),— in which x1 ranges from 0 to 0.30x,
preferably x1 = 0;
d) units of formula D: - (CH,-CHOOCR;),>~ in which x2 ranges from 0.70x
20 to x, preferably x2 = x, and R; represents a Cs-Cy4 saturated or unsaturated, linear or
branched, alkyl group, preferably C;4-Cap or also Ci4to Cig
with x = x; + x5
2. Use according to claim 1, in which the percentage in moles of units A
and/or A’ in the copolymer ranges from 79 to 99% in moles, preferably 86.7 to
25 90.7% in moles; the percentage in moles of units B in the polymer ranges from 0 to
19% in moles, preferably 4.6 to 12% in moles; the % in moles of units C in the
polymer is close to 0 to 6.3% in moles and advantageously equal to 0% in moles; the
percentage in moles of units D in the polymer is from 0.1 to 10% in moles, 0.1 to
21% in moles, preferably 0.93 to 8.6% in moles.
30 3. Use according to one of claims 1 or 2 in which said at Ieast one

copolymer is in the form of a concentrated solution in a hydrocarbon distillate,




distillates, distillates resulting from ARDS type conversion and/ or

vi sbreaki ng processes, distillates originating fromthe upgradi ng of

Fi scher Tropsch cuts, distillates resulting fromthe BTL conversi on of
veget abl e and/or ani mal biomass, 20 takén alone or in conbination, and
esters of vegetable and aninmal oils or their mxtures. 6. Use according to
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5 and contains 10 to 5,000 ppm of said at least one copolymer, optionally in a mixture
with other additives such as detergents, dispersants, demulsifiers, anti-foam agents,
biocides, reodorants, cetane improvers, anti-corrosion agents, friction modifiers,
lubricity, combustion, cloud point, pour point improvers, anti-sedimentation agents
and conductivity improvers, resistance to cold additives, lubricants.

10 5. Use according to claim 4 in which the distillate comprises at least one
hydrocarbon cut originating from the group constituted by the distillates with a
boiling point comprised between 150 and 450°C, an initial crystallization
temperature ICT greater than or equal to -20°C, preferably greater than or equal to
-15°C, preferably comprised between -15°C and +10°C, comprising distillates from

15 direct distillation, distillates from vacuum distillation, hydrotreated distillates,
distillates originating from catalytic cracking and/or hydrocracking of vacuum
distillates, distillates resulting from ARDS type conversion and/or visbreaking
processes, distillates originating from the upgrading of Fischer Tropsch cuts,
distillates resulting from the BTL conversion of vegetable and/or animal biomass,

20 taken alone or in combination, and esters of vegetable and animal oils or their
mixtures.

6. Use according to claim 5 in which the distillate comprises a C9 to C40
n-paraffin content comprised between 1 and 40% by mass.
7. Use according to one of claims 1 to 6 of said copolymer, as a distillate

25 additive for Diesel fuel comprising from 0 to 500 ppm of sulphur.

8. Use according to one of claims 1 to 5 of said copolymer as a distillate
additive for heating fuel oil comprising from 0 to 5000 ppm of sulphur,

9. Use according to one of claims 1 to 5 of said copolymer as a distillate
additive for heavy fuel oil.
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