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1 BI FUNCTI ONAL ADDI TI VES FOR LI QUI
OBTAI NED BY GRAFTI NG STARTI NG W TH COPCJ_YNER%WM" mml”m
ETHYLENE AND/ OR PROPYLENE AND VI NYL ESTER 5

FIELD The present invention relates to the_synthesis:

and the use of novel copolynmers based on ethylene

and/ or propyl ene and vinyl ester(s) nodified by

graft iBWUM@TE@NiAﬂeADiHﬂ"WESrEQRddOId)IEHMﬁROQﬁRBGNSe

Lo, COb RN Ey B BTN L AW BRI o

i st il aEﬁ%EﬁN@A@/@@éR@@W%E ANB VAN, ggrgg
parti cul ART

For a long time, the oil industry has been developlng
addi tives which pronote the filterability of notor
fuel ST%&S"INJ\QAEIe LBt ur es they are copol yners of
ethyI - V1, i
ﬁ{ee%el%g‘lgm%ﬁtﬂn 1%% B ?l&%?)ﬂ'{t?{srst Aer{(]l t‘i% B%? 85 Ig(lg\%g Copolymers
;mnsﬂt on athgiehé ued/or pilopilene ahdving! esrter('a)diddyﬁetdﬁl&y grafting, effective
crystalljzation and nore rtic ly.to limt the
PZ ENRFOVIg Oﬂhﬁ’ﬁfrﬁlﬂa’é‘ie)}gtcaﬁ’sa"lddﬁﬁi‘&”&tty obyiquid hydrocarbons, in
t t
VPRI, ol Q& TP FrENEh b ERRiorPbe Hafticthf i crude
| ilsemaltiandarihust ivath £logi sufshue cortentheat i ng
installations. This type of additives, wdely known
to a FRIQRARKi 1 ed in the art, |s very often added to
t he I
e gk Bl PR 00020 P S00 08, et promane
fibelfisterabAdyliof i@l fugldamtow Itﬁﬁp@ﬁtutd@ ety afhiltdpo‘l/}&ﬁe@ aﬂ ethylene

be added to the nmotor fuels sold in service stat
iafd papYlj acgiale andsomuiayl p@pymé@ b HVP), called CFPP (cold filer

33?1?%%@ Ht)o dltl%%qgﬁheeﬁry&ﬂ%y acg}%d{fg\/t gr]g%lé on ,and more

\partydul st terhrﬁu ahe &ise \6if Iyd pmffdecxgmlatfeﬁm(d\/aowﬁ) teh@\etange for
a role on the CFPP 25 have been described, in

sAAmpledioger thanUSC2001h 2 oxpetBassing thioyeh theofilters apgaged inside
SRS ERbANEE o Ruobhn fne BOMalE, SHERAAN iy, yice
tkdohvhase Sdrff {MAKA @r thEMR) isatah bfteeaddaahioahe atiidleididtiglates of
alone or in conbination wth these additives on the
sérdaidolyie. ard timepariiiudari thpgg ssed THDigsel oﬁuelarqr as heating fuels.
C a ve .
AR BRSBTS el B R e o, Bl R i
BetvicepBitivhs Of pdrhi@ul it haeavdo laoldobv@thdr bpdceicaibnst andar d
type at low tenperatures. X11111IH [1ILT THLEELELITIDITD O

| ~~~-Qther-tyrepeé\additives 3ednes zepdpocs afoebplsng RaylmeEe and

b%)ncggg vinyl ester such as vinyl neodecanoates (VeoVA) having a role on the CFPP
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
improving both the cold filter plugging point and the pour point of the hydrocarbon

distillates of standard type at low temperatures.
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2 Thus, US 3,275,427 describes a mddle distillate of
distillation cut conprised between 177 and 400C

containing an additive constituted by 90 to 10% by

wei ght of a copol ynmer of ebhylene conprising from 10

to 30% by wei ght of vinyl acetate units of nolecul ar

wei ght conpri sed between 1,000 and 3,000 and from 10

to 90p/blb,yU5 WeT7git7 déscabdsaumpddlp disyidieteydfatigtilnidn @ot comprised

e D pTgOR simpthetts sdgGivasonite Cahmando b0yt weght of
teh@(; oi)rllﬁé%f I%ﬂl Y&n@r&ﬁh@ggﬁléc dh Y& 36‘9?{# %g{n gﬁi}ib%}\?&etate units

tenperature determ ording to
EM mdzﬁculw we@ht cdmpagidnbettveen pdO0 gndi 000 engdioat Uubeo 90% by

N b Syl oy 5 SR
\%ﬂ{ Ef@lgﬁt 04 m%oﬁ'(;rﬂ f69€lﬁqr(’)b 0b. R sﬁg@ld%ehovf@d' ﬁlaF ?rﬂ:fsé ﬁgfyg&ylates

lemo rovenent of

pafpimxceuhalt‘ ltalfabilhﬁtdn(p&lrdn&ﬁmefe&hhfeé&cc&irdm@ it€ thetshﬁﬂerd NF EN116
product s coulqﬁ§olideé§|n the pipes. In ord

| FSRBY darpaiag thsropepein nipﬁraﬁyafie}erams%bb Bw-ﬁbaglri@rddﬂ% 60105.
cont [ fi 09

N L R
pbé phtegr Bat B726,6%N wdkCorifloatddnwintiosr sroplcap o ehet ﬂnp&ddement of
to these 15 conp05|t|ons from10 ppmto 2% b

Jrougng{npartenlas aty f‘p’@wﬁﬁ@ﬁbe@furﬁwtdfm?h thege pre@*eféSr C%Sd solidify in
gﬁ% gﬁg%/sl :Mﬁt %Pdfgstto\gnnggm%e t?n pl%ﬂ%s a0 dm&ﬂdﬁggrbog compositions

car

rohadtih@parafas Hyo Mt w Mghwfhghikh daved a MolirdgOpoint greater than
1, 000,000, wth a copolyner of ethylene and vinyl

250t ead asrPeiing peint ersatel tha 380C, the anvantass yroppseom atlg to these

o?n@és%ggy {Eroﬁlcﬁ)t@%lg t(yg%o @h‘gglﬁgﬁvgﬁé aal?xg t[me o ;Eche}%mer ofgan olefinic

asef iofiicarbes ey agdd withr3 &® st &aebcmoaeinmemh ah &donyl A 14 to 30
and vinyl acetate varies fromO0.1:1 to 10:1. In order
tcarhopRtqay andhwith jazgolggularyaass by rqight varyrg gpm b@%@qk 000,000,

Big! 8 ¥Bpdiyitr BF ethORRE and ¥ adf ey BiSHE W 5 30 B pflfbrably

g’ poi n npr | Sed feen

4ok 3 443 24pvipplasesitaaddisng d\@ratgb esedilgdl @ghli st 20, 0 ©560,000.
from10 ppmto 1% by 25 vvelg@{ of a mxture of a

Hdeopolry fasio foth@ﬁleén@qufﬂr dobaresto gie eopplymes obethylene and vinyl
%E&Q@Q%ngﬁ mafl ¢ sepprising an alkyl chain with 14 to

carbon atons and With a nol ecul ar mass by wei ght

var yilmgrder aoncdnt@f)Qhé 6iz2 00 raffint dtysidls pkddphte @evdlof at least
V|nyI acetate copolynmer with an average nuneri ca

rob sciiddie distildmes hayiera beiking nmoowmm\s@ stvegen 1283G and#80°C,
%§f4' l%'391 S rg 05'39 '!8&’18#3{&%%58 q;ncd(ap Qi?arfe%o gr quppInnto 1% by

and Vi ny ate var rom

ac&ﬂgmlom ﬁ]&tﬁrﬁ@)fra%nﬁip@%@ertdf QIehiE ener bf ﬁﬁ?rllct &emethacryhc
ui d hydrocarbons, in particular the die fuel s,

éV%&ﬁOFImﬁlsmﬂe"F@“‘ﬂﬁ ﬁh%t"‘@ﬁh I tel1§ carbohgdmspirnidswitlop molecular mass
%y welglhf: 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
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

R:Brevets:26400 26460GB100604-TRAD PCT
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R Bre-ts26400 26460GB 100604- TRAD PCT 3 applications
(DFO nust have lubrication abilities for the

protection of punps, injection systens and/or all

nmoving parts wth which thege products come into

contact, for exanple in an internal conbustion engine.
Wth the wish to use purer and purer products which
aap@libaiims air Q)eswistpbhveutubmgatidrhebiditikes rfef ithd peptéandussef pumps,
is.led to 5 progose notor fuels or fuel Qils with a
SOICEHR S¥SrPe indiohi b moyingopatsathnihich theeki perpuctsi preme into

| t i
SRR AR sl Bt BN Eh UL IOE UE B R lheran
aﬁqu:rppmdtmjs wthicluate 1bs dndslesd b@lmtﬁh@ fendi$ reliding) ghdubtivie led to
1S January 2009. Now, _as_ the sul phur conpounds are

é?rPh’ﬁsﬁdf‘%‘érr figels @ésfll%ifmlw"hmﬁwlalﬂrt gprmntt%l@glé if§Rqse and more

?&c%d‘ scln&blsefa}{ﬁ 2?@:& th 53 1phaf e@%lhadtﬁo ed ?rt motor fuels within the

hur - cont ai ni n I'S eve
@pownabhen hppleen ameadaﬁ Sﬂq:@m phenonsnbe Bdsdt}ﬁn em ppfestarting

breakage of npving parts in punps and/or injection
é@%?éng’amsarhaf)@%é%owms the sylpyredosmoupde e chmynated, a loss of the
ClQﬁpcqprscﬂ{tﬁesg%od)%gfsqg&s% ednﬁelg{«vfae rtagJf terlef &)Fur—contammg

contarnin 1'eas 0SSi e poI

godicts, plmsnsbé\e:nmmnap@@édxauﬂe Bifpeara@OTPD WRaSplitabmieAy hild eden the
lubricity sufficient to limt the risks of wear. 15 In
drerkaes of mawng party Wl@”mséﬁd/@mm%‘él@érswtemyﬁé@tléqfd

add' 4 ;‘éQHerjgg)\{@n@JeEs% o o?/rg)%nsa% ?qEQﬁef‘e H]bpaaﬁl Hi e%ecratr tlhe)éulphur-

i -wear additives

|ddhfai1ﬁﬂg1t:6mp@fnd§ Ibe thel Raat possibrb ARy, & i€ pessifE ndAGolluting,
fatty acid dinmer, aliphatic amne, fatty acid and

&Oémﬁam bawhﬁ\én&@mmah guifiisgt ioHami the nigkh af wear.

i non as_de crl bed atent s, U

2 2531 g’é‘ge?)%éé M %BI%E}S VG ngoT @qhyeéé‘éviéﬁea%y been
\Propbsedt 8Lhli8 Aridfrify ﬁltﬁd'@ﬁdadﬂﬂlvié?' 1&rash i0iths ficlFusHcants, of the
these additives have a sufficient lubricity, but at

é‘)@é‘éé@i@efa%’hacg‘h eglgh @B tipthy |a91|dsdmm ghphagc\,@mye fatty acid and
{;An%?a%lﬂlz ggtepé?nrziclon% CM&I{I NE mOnoc s Oé?lllﬁ %cdd }/)fper‘?é I,descnbed

con OSG C

ag npei@msqmmczm I38o.Ussd, 183, 59HDUSV4 i046‘4851 usp@ws Nngn, US 4,248,182
vehicles i n whi ch the fuel can Pe in contact W th the

laghpddedttp dhe gay pils. Most 1pé these rriddisives bawst # owffisient hibsigity, but at

e . wh
AR QIR SRRERED B By QiR SRl Mt Gy, the
tab@itides n@enihg di&Urldsyliks@bse @cﬁhﬁ‘ﬂhg Heinér RAR, 3§r§10t be used in
recommends the use of anti-wear addifives obtai ned

mraden fuglssapplsing vebicles @I&Wb@hyhfr rehedncbegigtcentactawith the lubrication

SRS e B G O B i

rmmmenldahé R, iaRl I @ekeC trhStanfly tadé lin@InhpaiBlel QifO0tHRPARtergents
into diesel fuels in order to prevent the formation

gpuallyqisedn t he netal surfaces in contact with

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.

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.

R/Brevels:26400:26460GB100604- TRAD PCT
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these notor fuels. R Brevvets :26400:' 6460GB

100604- TRAD PCT 4 Another route chosen is the

i ntroduction of vegetable oil esters or the vegetable

oils thenselves into these potor fuels to inprove

their lubricity or their anti-friction qualities.

These include the esters derived fromrapeseed, fl ax,
soya,Arfithith rowe thé¥eh $s O inttdiRicObit 5F VdPRIBRI 0iEEstdrS 6Lthe vegetable
patents EP 635 558 and EP 605 857). One of the major 5
ilgihaeselvesfintprbese neafprefuslsi te impepve thewluhisity or theimantifriction

s [ h 0,5%0b jght | )
CORRED! 5007 bR 0B R Bl 8 B Rl ver s

Qhé 9ils ¥R \28§0% pLEAMBPNESS 588 and MEF 6081 BSTRIOKS ofthe major
resi stance to cold additive constituted by

irawbagkmotihaseastirnig theigloive iubasity atrpednsemitptionef tess than@.5% by
P+§%§i BgMggH&n whi ch R13 conprises 12 to 24 10 carbon

at s, e e%y, slightly branched or alicyclic and

ar onah bfder tBnptbi¢ OQbILIQHT thdLIsNEIsaM®95/23865 febdkBnds the
by COor CX2 and to form carboxyl ates of am nes or o
antreiustion 98 8, 8 FaNB? tel ol jaddigive heonggiatedf by anifrogdntcontaining
aci.d (or TOEA, abbreviati of tall. oil.,6 fatty acid)

3ol Shometiats 2R de. M siaPedn gk inalmpind 12 10 24
aBfbonfatdngd, iOMhcad diightkesrahPled bFREG¥i 8 8nd &8matBthE€Aftogen group
15 properties of diesel fuels with a | ow sul phur

dei ¢ tobgrhigked by €60 dryCQy arlddadornp parboxydates eft amainey or amides.

nyar SEnr B! sEfede BRBE TRl arg Pl BERr e tiopeat all of
FRNPRINChs GHARERvaF MAitite group constituted by resin

acids, their derivatives (am ne carboxyl ates, esters

and Pt 15 &4¥ . dFhebes anti-frétranc aidditivesaddr timpesviag@rthbelubricant
used in |iqui drocarbons i.n. the presence of, ot her
Rieri0ed. AR5 S0 ebar guRby St inuted By 3 east one
A0 AV Suns SIS TN b &T8 mE bR RO IR AAMDENESh, and at least
additives which inprove resistance to cold, odour
wodipolyeydic hytbdoirsm &aropwundnthiosdnr froti the grawjdiconstieged YWPresin
94/.00536 descri bes conpositions inproving.the |ow = |
PO DAL PGS S TIReR GO By <O PeRA Mg FY) AYSEsmyfrition
LBHROLY ORI e ®ed §6 RYLiANBdrocdridhb B IHEPre MRS AL M ditives, such
esters and/or b) mxtures of 2 different copolyners
[aetdeter@més; pro-oetaizt addit e, dehalsifers, anti-a@ooylboatadflitives, additives

.ch.the | ongest ester .alkyl chajns ar o Cl3 . . .
YN T S hogt s o e DR Rl s A ABIA) ent-friction
aggk;t,tyves which inprove the cold properties and
[ubricity of notor fuels. These additives contain two
di f f aVent94/Fd36onipaumibds AmiwsBits oimprovigl thol lobl etemperature
a hHPhiHjC conpound .and B) 5-95% of a
propertl fuel oil

es 0 s comprising
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
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.

R/Brevets:26400-26460GB100604-TRAD PCT
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terpolymer of ethylene - C2-C4 vinyl ester - C8-Cl15
neocar boxylic vinyl ester (i.e.

R Bnet s%2640026460CGBI 006044- TRAD PCT 5 which contains
atertiary Q The lubricant _.properties are provided by
t he anphi philic conpound. oS 5, 254, 652 descri bes
terpolynmers of ethylene - vinyl acetate - C9 or O

neBizh lkamaink @ ity CeThe 'IuBM&hﬁt"})rb}b"@f EVde E)Hﬁfl(feldqw the amphiphilic
propertles of notor fuels at low 5 tenperaturés. A

newepoaRilst s to |nprove not only the resistance to cold

filt erature and.p poi nt). but aIs

the 19814478 94 ERS Bttt os Mhiledk oMt g™ X or 10
hiveda ke RG220 Ryl 'eﬂepﬁz‘]ﬁdhch'IIqﬁBVé %ﬁé\@#ﬁ r@és of mofor fuelg at low
sul phur-free " notor fuels.” SUWARY HE

Teppraggent i nvention, subject of the pr esent

applicati rel ates to copol r whi ch can -
advart ASESUEHSSpE JRBEP Vs PBY (Ror PO EPSARRS 17 veld filtepability
|té’i’ﬁﬁ&ﬂt@r@ﬁ&pdd’r‘%onﬁ?ﬁutﬁl%ﬁl% 111191&8/' (QF RO thotdterubid sl SV liquid
of the liquid notor fuels in which they are

iydocpbpag, édpartipuler lp}vvesmp}nspr @u]pl{wsfeeeoﬁotbh‘éllegssnvent i on
a SO BN QG VR BGEP Y o er abi y o

di St ihe 3@ ehtyiRCertRh, SIE&E lof IS rSseRl aﬂpﬁfcatﬂp'}@%{ek o &'df?(]eymers

oils (DFO. The invention therefore relates fo the

adhich panf adventiageraislyl hebused iak )blfhndlonabsdchm‘ms(mmtmuﬁpﬂode both the
adltlvefor [ dr.ocarbon conposition at
PERG e St B OHGHBE PERRGI90 it Gekie Wieh they are
inemeidy! ene of formula A - (CH2-CH2) nl - and/ or

propyl ene of formula A - ((CH3)CH2-CH2)n2 with nl +

n2 —Tlhus therfgbtipprpossmf’ 918@ in@erﬁib’ih rejatesfte thablsy of @egé bgpolymers as

@E E ? I |t ;

aﬂﬁ? %n 1¥es, orglgp%'ﬁhelgbases ( yanLa ﬁgtlést)\(%)/e efg]ruaﬁﬁeé?fu%s or for
UEREQRERESHiR (DF®)Cl- C15 linear or branched al kyl

group, preferably met hyl, propyl, and/or a C5 to C15

br andhedinakitydn g'remfpx;e Felatehite Hthe hfsebarsamclhfumumsal lubricity and
situated at an nt. of the al kyl radical, preferably
rﬁm Bget 199 ﬁolg tgve &r head ahW@caml ﬁ@mm%tf(gpa%ﬂ gt least one

QB§1 fesamdde-preferred C5-C15 vinyl conononers,
prgf Zﬁlgbl(gﬁ%h%ggen fromthe pival ate, 30 isopentanoate,

I sohexanoet enits sleriofinfioal ethylehoddcnaalaeAantas-CH,),,— and/or
propylene of formula A’ — ((CH;)CH,-CH,),; with nl + n2 =
ranging from 98 to 643, preferably ranging from 124 to 515; nl
being advantageously equal to n;

¢ units of formula B: - (CH,-CHOOCR)),,,— in which R; represents a
Ci-Cys hnear 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 alkyl 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,
isopentanoate, isohexanoate, isononanoate, isodecanoate and/or

. 1sotridecanoate, and  advantageously  2-ethyl  hexanoate,

neoalkanoates, in particular the neononanoate, neodecanoate and/or

RBrevets 26400-26460GB100604-TRAD PCT
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i sotridecanoate, and advant ageously 2-ethyl hexanoate,
neoal kanoates, in particul ar the neononanoate,
neodecanoat e and/or RBre%ts 26400. 26460G3 100604- TRA
D PCT 6 neoundecanoat e; %h mranging from2 to 105,
preferably ranging from16°to 71 and x rangi ng from
0.2 to 105, preferably ranging from 1.6 to 71; units

of formul a GieounddchiZoatd 1K In rangfth\ﬂd)rﬁrB 4! IOSirjﬂé%‘éraH)Ofﬁhgmg
0 to 5 0.30x, preferabl XI units of formula D

- (CHz- CH(IIﬁ@)bdé-tO i7h amuxmgt@ fremge tof KaSppreferatgy ranging from
X, preferabl Y6 X2 and R2 represents a C38-C24
saturated or %gaturat ed, linear or branched, alkyl

group, pref ekdRloy fSrhife0 - %Hzamﬂﬁiélﬁah%&lmn istfhom 0 to

X = X, + x2 Preferably, the percentage in noles o
units A and/(bBOXApreferablye(lwﬂ,ol yner ranges from79 to
99% i n nol es, preferabl to 90.7% in noles; the

per cent ag® i ¥hitsab faanylp m ?%IZé:HQO@WG xproFTbe’rChr’@n@ééeS from

fromO to 19(9/qﬂ)ﬁtor@|p?§fera9fﬁ2€"t ablna ¥, Iﬁ';pl:e@ent;g%’ @74 saturated or
mol es; the%in nolés of units Cin the polyner

cl ose to 0 tunssuBfed, rinemd eisbbhclasdd amjd/gﬂt@g@mfa’ab]y C14-Cyp or
equal to 0%in noles; the percentage in noles of units
Din the po‘?%%?glﬁ‘romOlto 10%in noles, 0.1 to

21 %in myligs, =R efgrably 0.93 to 8.6%in mol es.
Preferably, said at | east one copolymer is in the form

of a Rrefecabhy,rtht g@rcenlagt iimrmoled) ofl uhitdlrO@adPOM’ in the copolymer
distillate, preferably at a concentration of nore than

08y TR G it 2970 2 maest Bicksally Bor do PAdRe nouples; thrpegrentage in
0B 5F A0/ w00 ARt B0 ons RARIEL IR 46 v

t 1285 iny shotes athbYtninInieled of wrdjadisI the polyinsr & cléyds 0661300 in moles

distillate containing fromO to 5,000 ppm of sul phur,
And adyprtaggeuslysapel toD%papmefss: te pegentage in wles afpaits D in the

gg)gyci'lt'l HE FronPh 't(?ﬁ]@ﬂ/ if nﬁd’fesa()mtéglil% m\%élgi ?‘eﬁ?xrabl%l% 93 t0 8.6% 1n

Ives suc det er gent s 'S
deolas.si fiers, antl-foan1agents b|00|des reodor ant s,

cet ane |nprovers antl-corr05|on agents, friction
modi fTetesdly, apifiak aast, oneconely@er isrin T i9r obsicreceniatgd solution

AR, %dforw{b%}{%fﬁl’lla@né efé?oq gie‘zp%o% 1%%%@?11&)1’9 @% t5()% Sywelght,
conducti vit ance O CO VeS,
Imbﬂ‘erabmtm?ore Ahao 7N @yt Qe@hp befrefeedlye e ithenBOYd B¢ weight,
distillate conpri ses at | east one
preferably 60 to 80% by weigh

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
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
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

R/Brevets:26400:26460GB100604-TRAD PCT
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30 hydrocarbon cut originating fromthe group

constituted by the distillates with a boiling point

conpri sed between 150 and 450C, an initia

crystallization tenperature | CT greater than or equa

to -20C, preferably greater 'than or equal to

R Brereisl.26400Q6460GB100604. TR AD PCT 7 -15C,

pﬂgﬁ@rﬁ@fd/a d@ : *)ﬁs%ﬂ Hegiagensed afd andec, &Qxﬁmsmg distillates from
sti

r|S|nga§ lates from direct distillation,
dqhsqcmhatﬂl iopy shgtiflatesu froa s’tawunatdlétmllatwdrhyﬁr@@@@d distillates,
d(ﬁ? ates dIS illat originatin

1 tl]kl i

PRkt OnRiALpE tipe %Po%ﬁlfggﬁ(‘f g éﬂ“gv&E?(B h%'g]f Catclia‘f'ét Qi vacuum

d(ﬂ1§t‘illlzitésat(ﬁ§illfa@&llHshl’ﬂlﬂgf frem A@@ﬁs tt{/ﬁ@ SARMEDAI Q{H/&nd(sgfeakmg
vi sbreaking 5 processes, distillates originating from

trecaspess adistptast ofigisetieg fﬂm@ptshehuwa@ng ofi quChtrafFe@sch cuts,

tin omt he BT onver si on ve e and/
e oL 0%y L T SRR o v R el cr gl iomass
egk& Soff oMBAGhIRAIIE ADUsteRIITREgRAYIS alt ardiR@l 611§Br)ﬁléif ff¥xtures.
Preferably, the di stillate corrprl ses a @ to

n- pareferably ghe émﬂl@t@rqompmeb a 65t 1we@#0 h- mmfﬁn@%ltbyt comprised
P, said copolyner, as a distillate

2%3‘1"??’\/‘2& drzf({/erb Sfuel conprises fromO to 500 ppm

of ~ supreferdbly, Rakf %@Wﬁ{er 88, i AR X&@flv@%raDijésat fulei 8dAprises

addi tive for heating fuel oil conprises fromoO

5r@o® to 3 opmsafisplphrer. Accor d| ng to a preferred

enbodj nen sai.d copol yner I.ntended_ as a.di ate

TS adHPETL S HBENeT ot diiae wBNEE S e ta Hobel pamprises
t BorR10AYi5AR0PHpR SR Hshuf.Or the preparation of these

novel polynmers via an esterification process of the

vi nyl Aewtding tma pefasidembodingeribesand cdppbimodr yeimtended as a distillate
v1035rlo$/ %u in part or in total. The third
Fﬁfiilﬁﬁb? c eEf)lelsent invention relates to the novel
COpohyRBESorf g% Ry bR 16h ¥
purg&e mgé&esspffosa e ﬁﬂ@ﬁ?@gﬁ gf ke novel

ester(s) as nentioned above ich are
ipotinfdre d/idyn gesedrificagorb parvess nfjshe ssphtesat lunitdewhivkcthave been
artl cular for their use in

fr fatty aci i
gr(?ll él@?/e S’§‘%§r ‘l!?lplﬁ i B additives. These
ot OFrHE URird BARRRe %T 916' ﬁ}e&ﬁp ﬁfv@hh&r‘j@até@tooﬁlreq{ofv'ep§ rPolymers of

weakly aromatic and a resul ave a |l ow solve

ethykane mda‘oradlﬂomyl@w caﬁdtheylc&ptet(y)reassnmonmadl ragoxteo WIhén are
2 ent venti o erefore applies not only

aheBicig g G B attineg rmerca p IE dogred Foiakyaode) in
ofrtiRugr @&anap&% lmc%m&ﬂ st s%p&%%l Qddﬁévéé’! th a

very high paraffin content also to the

hydr dbasebon®r dudl dpaseatarag gemem tible impaeff;s} weakl g anatic and as

r@erFI%} {,gz%@oagﬁ)ga% }Cﬁ)%ast’ @k’&@ésﬁ’%ﬁa%ghg)%’ of t¥1g rczg}g(gl?rcr:llé}snagccc?rgidng to the

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
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

R'Bres e1s-26400-26460GB 1 00604-TRAD PCT
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vi sbreaki ng processes or also the synthetic

distillates originating fromthe conversion 30 of gas

and/ or coal such as those originating fromthe Fischer
Tropsch process, but also those resulting fromthe
treatnment of vegetable and/or animal biomass, such as

in R Bre~eis 26400. 26460GB100604- TRAD PCT 8

Qetidutdi] Mex BEX BAd. tiendistingtes icoithinkrt €tere @fitvap#thblg and/or animal
esters of vegetable and/or animal oils, taken al one

atilsj tgk @1ﬁ@&?9ﬁ@arﬁﬁénﬁresent |nvent|on relates to

copol risin a) its derived from ethyl ene
ot of TSP IR ERgsl sl OhdiinEs GhBgnene 5 o
f or mul 8 whits ﬂeﬁ(e@%rﬁ"éﬂn@?@)dfzoﬂmm@ Al (CHzn@Hzn D dndn@ipiepylene
from98 to 643, preferably ralglng from 124 to 515;
t

nof Bmwbﬂ édvar“@ézé@ﬂs-lc)ﬂzé«qu&ﬂth h:n20F wrrgngfirom 98 to 643,

for ( X. 1 n . whic sents a

ey fnging i lm&m@dmouw 6 oy

net hylb) wiithk foranty BY - @ HGSCHOGCRY,, br nehiek R, adpkdtents a C|-C) s
group, in which the branching is situated at any poi nt

olﬂnqah@r manghedraﬂﬂil erup, profepbly metiyl, yethyh andéir i @ntoC by brgnched
t,he al kyl ano t he erred C5-(C

cltingef B wERE, B SR By RORUGH 1 pOChe e RN radica

|§r@ﬁ?ﬂ’lﬂlﬁﬂ9§b§tloﬂ Shexangtfkyl dh§1‘ﬂn@H1@H§QEeepreferred C5-C15 vinyl

i sopenanoat e and/ or |sotr|decanoate and

awmmoag?é%utblev Qarebwnentlmzértbatmvalmeoaﬂoﬂoamt@mae@ isplrexanoate,
parti neo ona(ﬁate odec§noat

PR o B AR RS g TR RS gt 1GRan GEeously 2-cthy

PiebRsAd)| HedaBgbates, f MOPhARULP (Fd @dHonaheaté, AB&ARoate and/or
fromO0.2 to 105, preferably ranging from1.6 to 71; c)

urdonsdesfindade; rmt}am@ngmg @BmZ}QGQSxmreferrmbIMar@mg@romdr@qeg 1 and

fromQO t 0x sPrefer units of

oINEI"E %m O%t d—&fﬁg’) }égmg f%?éﬁoz& ranges from

0. 70X ¢)t@itX of Rfr%fuﬁir@bj CHACHOH), AN WhtcH )@pfa%%@é"f@ma) to 0.30x,
C8-C24 saturated or unsaturate i near or 0

brrafecdbdydx by group and preferably Cl4-C20 or al so

S o s ol B G RO BRER B it h ko anes from 0.70x

CORO pYTEabIyGAN= k SRS ER re@élﬁﬂh@ &9 sﬁgréiédnor'mllsﬁﬁrated linear or
preferably 86.7 to 90.7%in nol es; the percentage I n

nwhreched plkyhgnosp Bhd preferayy €se0%o drrabn @4 10C{9% i n 1ol es,
25 preferablx_4 6 to 12%in noles; the percentage in
mol es¥'6t *ari't's*2C can represent fromO to 6.3%!in

Dl esadvaRtagt&UsBPine ﬁe?&n%%&@r?%@&%f 'anm@J &8/RTA YRk eScofolymer
is close to, or even equa to 0% in noles;
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,
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,

preferably 0.93 to 8.6% in moles.

R Bres ets:26400-26460GB100604- TRAD PCT
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the percentage in noles of units D can represent from

0.1 to 21 %in noles, 30 preferably 0.93 to 8.6% in

noles. R Bre, eis--'640026460GB 100604- 1 RAD PCT 9

The present invention also Pelates to the process for

the preparation of the copofynmers according to the

i nvention as defined previously; this process

conprTlfeeﬁresérhqntaanﬁvumgre%tege&thel rdReQViod i thE pReparation of the

starting copol ymer of ethylene and/or propylene and

viomglymess acsordifiglo donpyansiongs definadnpregioddy;i thiscprégessrcomprises

1¥h¥ fne on fornula A - (CH2-CH2)i 1- and/or propyl ene
Afoping stages: ((CH3)CH2 CH2)i2 with nl + n2 = n and

b) unjts of,ban |aast§1m $1emEHX LR 1dne and/d? dhefRhd vinyl

IS chosen fron1?% 5 Ilnear or brancheci%WI Y

g%bm@$¢mnpmmagor in a n1xture and preferably 10

g(n) g? {-jilr) Slgl?t&%lggse h1¥x|bqtgpﬂ o p%ta &d/ ollr A he r(gg‘% LE(H%Q'S &@E/oh QEppylene

REfEYHME LAY - ((CHB‘)tHPCH?)n itRa1 ‘i@fz'%‘ﬁ%cﬂ)f eviously; 2)
hydr ol ysi s reacti on, east partial, of the alkyl

est erty ymssdriormula lBu-t (£H2E!;HO|€(QR,1,& 8) whstheR | fsi dméroﬁom the

reacti pon, at | east and referabl tota
[aCk Phomrtn boaRieakd! rout BIRErOR IR Mt §recing” preferably
f&)HBHsés t'ﬁ%%l g%pbﬁlldng tl?éetﬁﬁ%r@tﬁﬁam%r%%? Hstys Bﬁﬂé}%d alkyl

'east one fatty acid derivative such as an acid
ayhy@xa$ﬂﬁﬁnadpdwuhabmde preferably acid chloride; the

esteru& ation lﬁ %i referably greater than 50%
adVhit'dy 8W§F§ dgtin @?V@ A% 80% and particularly

adv arEtr)ag € 0 Volfs‘f’éjﬁlactﬁ afRast %l@al AROhb GliyPERES %?es%ﬁ’trm units

the preparation of copolyners consists in carrying out
aB, themnsesterification of a copolyner as defined in 1)
with an al cohal. of typ

t r ans®st er i PICELEHHR ﬁee&ggﬁ%ﬂ% a?mé&«am*& Ruefgrably tqialg of these
'lﬂ/dy@' &/ s@tg§§§ at %?st-@ﬂg fﬁfﬂctld BEfTRRE ﬂf’@@@)ﬁ?@%élﬂgas defined

t"age 1) are Tandom copol'yners conprising: a
Ctﬁévlvﬁﬂy fandor et legstesie fafty facidnddrivative soBHR- 'ﬁ-ﬁc)ld -anhydride, acid

and/ or fron1 prgp yl.ene of formula A - .
(Teéve) enafe fploFdey) the %@nﬁcwqy) laygh sspisferatdy rigager than

B0z, gmmm&%me Qh%ﬁnbg‘p R;id é)g)ﬂ?clﬁ?asfgﬁaé\fagmﬁfg;uzasggqual to

[T n€ar or m be
delobsned previously

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,0H;

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

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 C,-C;;s
linear or branched alkyl group,

n and m being as defined previously

R:Bretets 26400 26460GB10C604-TRAD PCT
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R Brevets ' 6400' _6460GBI 00604- TRAD PCT 10 The

copol ynmers according to the invention have an average
nuneri cal nolar wei ght Mh neasured by pol ystyrene
standard calibration GPC, c rised in genera

bet ween 4,500 and 20, 000 g.nol-1. The copol yner

obtai ned at the end of stage 2) is obtained by a stage

of partel @polypnedd aé@kdihg hy dicOlny&itfonOhavens &tk MRS molar
of the starting copolyner of ethyl ene and/or

R{/é@%l enen apd,kdy Ibyeﬁﬁl%)(réﬁe @%gﬁl{ib@ﬂibﬁg%\ﬁeGP@ comprised in
genéral, the hydrolysis rate can represent from 10 to
IR08tabbetvhen 4,600l 3500 gnwites (units B). The

hydrqlysis can be direct or obtained by . :
{1 ansdiercopPBTICaEPERert die G of Srechdt Kbiings i stage of partial

. Lvei s .
P L1 MR G SRR 9l Mo RRY B Sl
isomdaterand ivixdy! lostet(f)elesardledmdoaf. et hanol i ¢ soda

sol ution introduce in the case of

t r andBsBRerali dhg %ﬂrq(lwsa raig 4631 TRRIGESHRY Tomrn Q| topy00% of the

' he: ! -age. ay, .of. t he .
A3 Pl BB (LAY TS TR o B8P Bl or  gptained by
acpedsyariicaiien irhar edidroe busgic inediunt peefrpblydbyybdsie siethgeolRgis; the
is foll owed gy at. | east one esterifjcation of the
\FORYgTsion satg og dhoyiny e5ths LTuPe e §1nvh akcpkol grennsgs sorifaligd by the
b\%hﬁﬂgoﬂg‘ue{mﬁ&ié sg)td5¥ l%ﬁbg%tﬂo%%gtgie(ir?’)he ﬁggeeglet&:ﬁﬂkﬁenf cafion in a
converted to acl ch?orldes, or exanpl e using oxafy
dhakiormetium). Ml dby vhging thipriydslydieraes b stagé apdf the process, the
yield. Wthin the neaning of the present invention, by

frarthpr akesters grafiedAn tefing conpdymer is ghergfeseyiaried-aci d

deri i ¥ | L nal . .
veget B FARs Hapf & 4FHOM el 8T ol pacon, e v

albdois]l prvPs dormmdduinathe hreviowsiagdl batond ,orl heafatty acids (stage 3)
branched and/ or cyclic carbon-containing chain with 4

trseforbbagonserted orasid gupradest foy expmplgaisingrxdyd ehloride, in order to
. ty, acids are chosen fromthe acids
ﬁﬁ@%ﬁéqgé%ﬁﬂﬁggﬁéﬁ§%§%- cyclic hydrocarbon chai n,
al onewfkinithe mebhiKg Of the Fereht dSeRIoBADY CatFCcill is dhe@hCan aliphatic
acid, linoleic acid, palmtic acid and/or linolenic
garhgxyligacid derxing frmgeoisiainedns anmal aid/onsegerbler sy gils or
' ' I ' The f
SR R RT3 M LB oo
estier ichiboaicopfaimi@@hainWasthi Aploe B Ndaesbnustonts {@inkdally an even
acids derived fromtall oil, which are better known by
tyEbspbpetarally.dhe fatyacidsrg chsisen fram the aeifigByvingin €5 éo Crqnon-
T ' al t ai.ned di sty Llation aof, the .
ESHS pfeSed o RRah4iofe B i Geoar B! Shinff i, e acia
RindRi N fakhitic30idundldreindlehRhRIE aPd 888 anthd@)sly chosen from
cong&ise a major quantity of fatty acids as defined
dboladly asidebiving st laastonornsgtiaaitant y of resin acids, such
as aqlh%tslcgpe glL m/edirn(\)/gn }o%t \IN(C):ﬂlld 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
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,

RiBrevets:26400:26460GB100604-TRAD PCT
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RBrevets .2640026460GBI 00604- TRAD PCT 11
tetrahydr oabi etic, dehydroabietic, neoabietic,

pimaric, |evopimaric, and/or parastrinic acids, etc.

The grafted copol ynmers obtaiped can al so contain ester
functions of resin acids formed fromthe resin acids
present in the m xture of acids used. At the end of
St‘é&@%/d&)ab(&ﬁt @éHyfitdéBieh@ Meohbithe panned, ymblr@zmcg bitBbi B@astrinic
fron1sta% 2)), a grafted copoly i s obtained

wisiidsh etcs balgfaf@ﬂlcyp@msfsefbémam ‘}a“t fﬂ%QaFWaléﬁ"éf ﬁmpb@ns of resin

Th di an

PR FE S S Sl et B P A sl age )

as adﬁil fHeVé?ﬂ dfOdtagel 3)%§e1|i'ﬂéift1@ﬁaff bR Sopoh & orf it ARSI stage
fuel oils. The copolynmers according to the |nvent|on

FaWe gobel epoliidriit gbtained wbichigpariaperprbisrablyototaby deics fied.
di st | at t t t ft |
0 UL B LRt IRt B2 SERRBHS vt o

t(ﬁﬁ‘alﬁéd 8 thalchd of YGBe 3P aFMies EMPll ukd) hgd@bérﬁw@s nidtor fuels and
significant inprovenent in the f|| erability

ciwgreitst eri stics of the notor fuels or other fuels

th.addit th Kj t
\émhar ek?'ojﬁﬁgrgggchﬁd% 38 %%ggﬂgmbcf“ ﬁ%@e gagosolpbilipys in the

aRdrRhib8hs bRl ik ACHipk] M8ster thhn that HOMEdopd) elts R ethylene

solubility of the 15 copol yhers according to t
iandenprapylens ahdyimyl eden(s) off theggpeatt, surhtaydiV Abr EH@ This allows

co ol.yners of EVA and/ P wh the EBT (Filter

%[?ﬂj‘t FRNGEHES! "\’/ﬂ] Jgs\ér%h’w@y hraggrdiss g’f H‘%P%{BE fugls or other
tfhél§ Wil 4R =9 on fmé bibdkiRg tetnh@ncﬁ/cvmﬁaehsms(s@ﬁdard IP 387) of the
hydr ocar bons uppl enment ed t he copol yners

wmﬁordmﬂganétnha fuelsewith onddétivieons blmﬂkiﬁ@tahemhmbﬂuycﬁthe

filters (of di.anete ener al t o, be
SOBIITIRTS. SeFOBE | holroVBHEHION B SBIER 0y BRPRhelo that of the
CBPALVYRRS 5F B¢ACIdl RYpt \Qhérh@)e'P'B’]enilthan@]thW%ndency) values are
hydr ocarbons with additives to be obtai ned whic

metaginad; freipracting,t thal betfer | sobrballitiy| oft the cévammsiteons slf i lgglr@atarbons
anbi ent t ture and remain perfectly filterable in
SHPRIFRERES %’@s‘? 6 SRPQIREETS cRFPTIedn das iy Etiog 4 @wsii%?fmgeof the
!fﬂtet*ﬂl%ffﬂéﬁ{ete$¥§%§r{§al QfufRYh BGSn) @Hé NERAEINY

install ati ons. In addition, the I ower viscosity of
t he chaoinymeV@mm g onjudilitg @ tho c@Myraﬂd/aocordiﬁ‘gRo nth& ésvention
d .so| ut,i.ons

P T o T
m%’rﬁﬁﬁfyb&ﬂ%c‘(@rfshcsaatrﬁ%%Qeﬁggﬁ{ur@fdmﬁ?é?ﬁ@ﬁ' Erf@&f ﬁ%rable in

wi thout © detriment to the punpability and use ese
sfﬁilraﬁmmsbsteémouhstt ¢adi tetehicadntated Cosixtyphend thofuel systems of engines

?@ i cal haV|our in the punping or injection
§V§ g‘“% ¥®Scopol yners according to the invention

con SR BES T ML ROLREMBH S A o
di 6P inhdkat &, pgssibfeatoadohigvatoncentrated solutions of copo]ymer(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 rheological behaviour in the pumping or injection systems).

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

R/Brevets:26400 26460GB100604-TRAD PCT
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a concentration of nore than 50% by wei ght, preferably
nore than 70% by wei ght, or R Brevcis' ..' 6400

26460GB 100604-T R4D PCT 12 advantageously at a
concentration greater than g5 equal to 80%

concentrated solutions in a solvent, in general in a

hydr ocarbon distillate which are al so preferred
cadyaniageo8l o a808hdeyitrawing lRtcatd hap odry B@ral P Sﬂ%prodhaf@trated
to.the |nven}|on These copol ynmers accordi ng t he

i RIHNSAR aoPlisPk ik eIy in ﬁéwﬂr%arﬂi’@e Histidategvh lsh fre also preferred

T R e T

addi t Th@s ,copolgmensdaticoidirgsstonthliingention oo $¢fbilablyt helr @oBEentrated
the cold filter plugging point (CFPP) of conpositions

bsdwipnsris| dedined abQNer H€ 4P Pariculan dsed as hfametiopalsadgitives: both as
iclt t d RARYS for
tﬂgérgl\{@ afnggdlluvp%nsé %gggvgé‘%bl?ﬁ% if ogﬁb %o%ar s ﬁsthe fPld filter
Tﬁlegglag'pptﬁhtt I(ORBPYOof |¢(ﬂl§ﬁ0@1tﬂ6}4§“&§éﬂ Qﬁnﬁthﬂ BRd6Eabons and as
Lnate fromoil refining operations, in_ particular
%ﬁﬁl\tqﬁ avhiel waRrovs the ivhritty onawsr-frigjien oeditinemr Hisse eampositions

dogm Q1?ﬁwmb gm thermal cracking, hydrocracking
Of C |3 I C cracklng processes and vi sbreaking

IOr Ocmmp&m%nabﬁllmlﬁﬂ@ﬂ@bb&oﬁﬂ hhddepedl 8tifinh@tfBsm lolakfining
can be used as diesel fuels, donestic heating fue

CIPEEORFOp, Partewarefiem I’ﬂéadﬁ;ﬁcf @@tllleﬁuprs of hydpcarons but can also
I Q‘l%n%?g Ifr%g-h nﬁ@dgﬁéﬂnw&, rocrac d?org%gz}éytgcﬂfréaclflpgrﬁrocesses

sdnG@Feakineprotdiass. paky @ﬂeﬁiﬂﬂbﬂbl}ﬁﬂlﬂl@dﬁﬁﬂeﬁeﬁthﬁf t4pUbd used as
to use in these fuels as they can |l ead to poorer

rddesel fuglsc dormestic dieafingehehails UPFON. kehesent, ém\effuelbyls
I ncre\gstt) %C}eg%ng%} {qu‘fe létl’ﬁ%r) glﬁggupcggglgklfar a({]ese reWners arc

t enperature

dbsHtihg kAineSdude @it Lfré@NolftePBihkl tdh PetrBBuBMiEP AR Ghoréifficult

- the heaviest cuts originating fromthe cracking and

VP gise émithase fmls)@émscan lgid 19 poditigtesisianee it ¢<dd|h§ha\of>ur in the
eavy. paraffins nore t han car,bon a

L SR T g il e
qmwbsmeu&fss QREstH1AER, ASrelARSeparftilel Bahéf®nka.om t he

Fi scher Tropsch process, - the synthetic distillates
r esul tthfn@eﬁ\ﬂ@mwheomgledtﬂmﬁpmofhemrNM® and W@Ma@ processes,
r_an artic

SR o Bt Rt e B o Eher oo R b Lyl o toms.

oi ls.. tﬂ@@ﬁﬁh&QV(ﬁktlllﬁ@ésoénélh}ﬁin t}?&ﬁfthé:@éhvbﬁldhs@ldg@s‘aeﬁ as those
or in a mxture with standarg pet rol eum m ddl e

dirginating frem defFissher Trbpseh paecespt or fuel base and/ or

d t th I
par ar e e Ers PSR e o he falnlent 3T Biomigp of vegetable
GAERe BnifaP BBgin, such as in particular NexBTL,

- and the otils 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
carbon atoms.

The liquid hydrocarbon compositions according to the invention comprise a

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

RiBrevets'26400-26360GB100604-TRAD PCT
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The Iiquid hydrocarbon conpositions according to the

i nvention conprise a major proportion of |iquid

hydr ocar bons, preferably of mddle distillate type,

with a RBrrs'ets 26400 26469GB100604- TR. AD PCT 13

sul phur content preferably ower than 5,000 ppm
preferably [ower than 500 ppm and nore preferably

| svgliurt doatend Pradirably Ao e thah QIO BAOPcl@ibl ¢ 05REN BaRF00 ppm,
at | east one copolyner according to the invention.

prik wpegprgferably tayer dhapt $Q ppmeandat sunati pigpartion hemprising at least

i pvent e | Or. . propartion is 5 constituted by
tﬁﬁ”%%QB@F¥§$%§£§#?hm§"B%Pf?hg poi nt conprised between

150 ap@feddidf,in thedisiiRdtescacrsidald ozBé iRl GHRIRY Ahjék ®rdpettion is
greater than or equal to -20C, preferably greater

t eratiieddyyuthe disgillates @ithpy tibngipdint ewmiprsed ddtvrsn iéeand 450°C,
- 15. +10. C . and . co i ses distillates fr

i Rl 1B ETRT B Bttt Bt L. preferably
dizetitet thah 'bﬂ@(?ual tydset rgafer®lydictiprsedbasveedl Bt ¢t i €80 °C, and
originating fromcatalytic cracking and/or 10 o
hyaamRitsea chatihlgtesf from cditaet diistidliatipmt distillag¢ss friom see@wm distillation,

resul ti fr. ARDS,. nospher | resi due . :
bl Oy St e PRt nn o rabisairaisine. andior
PhEEFS&Ing Of ShduuhAHREated, | ditiMRtds NEsl i bRE ARPH ainbshbheric
of Fischer Tropsch cuts, distillates resulting from
tissidugTesyiphwntery bype | doguérsipn candvar wisbiealong viggestssas| alistillates
and/.or. ani mal, bi onass ken al one or i.n.conbination,
i B BB o< gRERs of ESERsTrofien gt figepiting from the
NBXL Ybi®fassld IRREDIDhidsib oft vBERitRE hfloeHRad BBRLssOfaken alone
the invention, the distillates according to the

i ervie gpinbimahie@nd egerstod veBabhe pak afifaloitsemtlsait mixtures.

conprjsed,.between . and .40% b ss. According.to .
angEJ feoLdBg et Pretf‘?f’ée%i RS ‘%ﬁm%f gTHedflé%m’tOB’ 'ﬁeﬂi’sg@éﬁes according

fidethe GRRRKOSHAG a €0 Wotn_opag’gf?in%meﬁf by %e@v‘&né and 40%

conprising at |east one distillate according to t

2gy massent i on. According to anot her subject, the
invention.relates to hegti.ng fuel oil ¢ risi ..
from CCtO_BdI%‘? %WOEIEJ%SB%_CQU 21k?Hf] créing relaiep 19 g?ﬂgseﬁuqﬁl _g%t‘@f’”smg
oRem @ L300l g of RAFRTFnB ok PriliRg al PUGNIne UstiIRRECRLGIINE to the
to another subject, the invention relates to a heav
floe¢ntonl conprising at | east one distillate according

to the inyention. cording. to a preferred

i 25 A | |
enbodt HORI &0t Hhehv BRI b nthet meniig, Bejaal%dﬁ a heating fuel oil

COMARI RBR CALY i -
preferggly fron]fgm?gﬁhg?Bé%p%%ﬁ?g?gg?ﬂﬁgg§¥tgﬁggﬁkrdBUHMe

copaidyngeto the covediiog Acotdieg itoassthérosubjedpahd irfvieotion retates to a
i functional additive or additives agccording to the

ﬁﬁf@%&%w?C?THB“SIH%*HS%P% Sl BEPHIBAS LA

cont 8 Qoffife A6 ABrEreAbNETHoMhER BF SndliiTSEEATL 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,
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

R/Brev e15:26400:26460GB100604- TRAD PCT
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30 chosen fromthe detergents, anti-corrosion agents,

di spersants, denulsifiers, anti foam agents, biocides,
reodorants, procetane additives, friction nodifiers,
conbustion-pronoting agents;fcatal ytic conbustion and

soot pronoters), agents RBreseas'.?6400

26460GBI 00604. TRAD PCT 14 inproving the cloud point,
powproyiag e clood goint,|doar ppintgoldfilt@oplugging point, anti-sedimentation
anti-sedinmentati on agents, anti-wear agents and/or

cHFa e B MEY ‘i‘ﬁ?&?sf%?idﬁ’é Cﬁﬁi‘fﬁ“éf Ity GrodaiyHIg 3RBLSoPT FYFNPNE or more

L3 . . _ . -l
FAEL NS RS W e DG Rl Top ol 0 Dl ha e
thesetaddi tives, there can be nentioned particularly:

a) procetane additives, in particular (but not

i m tAmepaiiese adibvas, thewsipanibr yentipped paraailarhy of er abl y
2-ethyl _h (| 4rate; [ P r

2t i, SPGB PLELF LN om i
t sitrafestpréfediyoXiethg] héxlyl aittate, haghpaddides, \pesferably benzyl peroxide,
particular (but not limtatively) chosen from 10

pddyadkyl perorredes, pigiprabky tleb eyl PREPXiEes oxanes, and ami des

of fatit G Lginat.ing f. g : i el

o L0 G SEATACR, GERLRR0E] ol o

88dysiloRane8 Sk yalkGlatddrholibloo@es, 4 sty gty addd dfiginating from
anti-corrosion additives, in particular (but not
| Yagetahlei areanymal eiffo Sxamples mftsheh gdditipescaaiyanuneled 891 882, EP

] ! i.gh/m des, al kenyl succi ni m des, 15
S%q?’;}gﬁ)kgf;@hgégg’, pol yal kyl pol yam nes and

pol yed)hRieagdnt @8d/ o EXRIPbessif addigfes, mdslirtitaS(bal fotdinRdtively)
in EP 938 535; d) lubricity additive or anti-wear
agesen friom gur giogd|censtithigd Moaminepd suseinveidgy, alkeydsmgeinimides,
fromt.he qrou stituted hy fatt cids _and.t heir
Pt n e BoGARPL b HpEincs” i ShbefEtPp a5 halfifs of such

naIdaBles atesaivanid FPeg3gvstsi ves of nono- and pol yeyclic
carboxylic 20 acids. Exanples of such additives are
gi verd)i lubnpigy fadditigovongangiowearerdest, IEPpBBOIS0GUt oP Igaatively)

494 98{ 04656, EP 915 9 FR2 772 783, FR 2 .772 . .
Aiserl SR e AR et by ity 4% AR B e o id fgpranves.
linPaktaulay @lyebrot 868 edte O IR AV atBle® HPmeARSAndtgét RYclRY carboxylic
terpolyners of long chain olefin/(neth)acrylic ester
/amﬁeEmrdElps ofsugh pgqhyma:re gtven imtheifellomingidocurnends: EP 680 506,

7 8o GBS ST G rhe M A PR3 RaH £ 5
528 45?%10@&0&2 addlfivesElth pdrtiaiar Put AP 18dilatReR) chbsed%om the

367; f) anti-sedinentation or dispersant additives, in
perobn eeristitutgdobyt terpplyréraiof bmigwebhip)olefati@seh)atrybimesthe maleimide,

g%%g%ﬁ{}?to%%y&gndc/nqgleﬁzoa%?(l Xsrtr%. x%fmp(lerge (gth s)ug}cl: raXcEiitiSes are given in
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
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.

RiBrevets'26400:26460GB100604-TRAD PCT
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(meth)acrylate amdified by a pol yam ne, pol yam ne

al kenyl succi ni m des, derivatives 30 of phthalic acid

and a double chain fatty am ne; al kyl phenol resins.

Exanpl es of such additives gre given in EP 261 959,

EP593 331, EP 674 689, EP 3& 423, EP 512 889, EP 832

172, US2005/0223631; US 5 998 530; WD 93/14178.

RY@Br e%’)ﬁﬁﬁltlﬁﬁﬁﬂ@ﬁhl 26166 Her 481139 Q@ v dbhdePrdmlthe gﬁ)up constituted
[

mul ti functional cold operability additives chosen from
t hyethg m@lyﬁlee&)bﬁéﬁd eyplsfiniand alkenyolityate ps desasbell iorERS B 490.

and 4 a descr i bed i n,EP 57
resis )ar%géta {6 cof(agaggllhtve%égc ST RORDRES ﬁi@]’a OIS%H and vinyl
adspn@) QhcdfdsEVARTE VP NpolyBfb £6 £ silyleS Rid$ ade¥ile ar@"ﬁ’ranched vinyl
copol yners of et hyl ene, vinyl acetate and branched
WShﬁyI sugh e8t er’myhchemcanontys H¥EE030EN oddsesbedvE@VAJarticular  in
particular in US 2004/0226216; i)
QJP/ﬁgzéz% .

suth as fatty acids, TOFAs, their
derl W;lﬂmbtﬁ:%nﬁtﬁlbh Q5 186y atids, TOFA@aﬂfeierHrﬁ/’étlve-Ehﬁﬁﬁ as esters, in
ot her additives are in gener al added in a guantity
reanédubar. from 10 to 10 1,000 ppm (each). The

bi fu tlon ves .accor dj t he invention can

pe. addtr Pes AL GRE AL Bisoin § GHenl ChiSg fE 10 to
rneddongphy ¢cadi)d/ or be incorporated downstream of the
reflnery, optionally in a mxture with other

addi tTheebifunationdleaddatives ofccardpeec katfee ofventaaidican \besadded to the

I th ti th t ed
AR SRR BB bl S b e ud Simgpam o
apetdhe E@l&%‘“ 3h Rinfid tur Yy Meiagitve Ofin dWim et At ige of
(denot e i.e. 11.2%in nol es, ‘of aver age

rddiviesal nol ar wei ght = 5,000 g.nol -' neasured by

pol y rerl1e 1andard GC. 4 t Bes of different grafts
(unlfész%%f; ati REHK

D AISh: FOMRLE  according to
t he r
v SR L SR Ay e o
t28% bmlwelglnmftvam}rhlanqm‘er(dmcﬁed BV2%R8hy.ewkl . gt inaholegsifraverage
aci ds. m xture C8 tq C24, but nmostly C18,
Phrtsicdomal e Cobe amal s gresiredsh DR ataRng aangard GPC, 4
%td’}f AtrednCorhfts '(uxf;tsllg) fddokon BEIdDL %re atted TR A to the
. The copolyner grafted with F
qmcmiratw pressna@ordingottbe infvamadn. ons 25 for med from

der 1 Jatsr B Adpeie of @J%J&gwgﬁt@uﬁm LpeNsige from 2 0 3%
Wiwkighest e abas Qﬁdjﬁ\?rwg] &ﬂC? % €28, lf)lﬁgéé(stl ¢ %S f&t@eamds its

mol ar “conposi tion of atty aci
dehednkration dhiiteated laedi/oml_nsaturated C14 - C18 fatty ac1ds can vary from 80

to 90%). The copolymer grafted with D1 can also comprise resin acid ester functions
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.

R/Brevets:26400:26460GB100604-TRAD PCT



10

R Brev' ets, 16400. 16460G B 100604- TRA D PCT 16 Table
1. Gafted acid C14 Cl6 C18 C18 1 C18 2 C18 3 D1 -
0.6 1.4 30.8 41.1 10.7 D2 >86 <14 D3 1.8 16.6 11.6
24.6 39.3 6.1 D4 1 45 5 38 &1 The characteristics of
the grafted copol yners (96ih noles of units Ato D are
conpiled in Table 2. 5 Table 2: Po Starting Type of %
in nop@s Poin noles %in noles %in noles %by |y
polynmer graft of units A of units B of ynits C of
uRrafted Ddwei ght [e( n][C1d m x)Cex 1) Gx2) gCrami t 4CB-3 er
pEVAZS none 88. 8 (1gl¢) L11lly¢,(10)}3geU) ULVl U |40 VAL
b1 88 8 (130) @ 07 (113) Q(0) 2 13 (3) 18 3 EVA23 D]
8828 (130) 7.95(11) [0(0) 3|25 (5)|>2¢.7 |41&vA2§ D
8838 (130) 6.6 ,g10)196(0) ﬂ(52 (G} 628 H3&EYAZ8 (1 88.

1Qﬂ\ l: 1!: /7\ {'\(O) R {'\E D 7 J:\I/—\\2\_. P’)L 888 (130)
“D65 (10) 0(0) |4 15 |¢8) 26 58 vaéé D3 948 (130) 7.05

(10) 0(0) 4.15 (6) 26 O EVA28 D4 88.8 (130) 4.18 (6)

S aol i alE eetes ¢ B e rapaels O gV GRR A G ar

%&imﬁd%%&kb type, the characteristics of V\,hl ch are
conpiled in Table 3 10 below, with one of the
copolynmers | to 9 added at concentrations conpri sed
bet wegppe 85 and 700 ppm by wei ght, were neasur ed.

R Brevets 26400 26460GBI 00604- TRAD PCT 17 Table 3 -

Ghée ajcitasumigst [ilose obf t7hie ngles |04 ih gokee g ted mEBEM| & 1EBNED | BOM
C @O\’ pGIyS-';’gVI %raftDi st iokllmﬁg j\or oﬁﬁ-ﬂ\@ D8 @funits C ofunits D | weight
m (nl) (m-x) (x1) (x2) of units D
er
1 EVA28 none 88.8 (130) |11.2(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(0) 3.25(5) 21.7
4 EVA28 D] 88.8 (130) |6.68 (10) 0(0) 4.52 (6) 28
5 EVA28 D1 88.8 (130) [5.15(7) 0(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) |4.18 (6) 0(0) 7.02 (10) 385

113 ’3

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

35 and 700 ppm by weight, were measured.

R/Brevets:26400.26360GB100604-TRAD PCT



10

15

T90-T20 112.7 100.5 112 110 MP-T90 18.6 17 23 18 T95
(C 353.9 350 356 352 Coud point (C) NF EN 23015 -4
-9 -7 -7 -6 CFPP (C EN 116 -5 -9 -6 -7 -7 Pour
point (C) NF T 60105 -12 -1; -9 -9 -12 Paraffins (%
by mass) Chromat ography 19. 7 16.1 15.64 18.73 ICT (O
IP 389 -6 -12.6 -9.5 -12 Sul phur content (ppm EN I SO

20846Tab%e 8- Ehadrad@ridiesdf tHh@s ol tdsfeld! t er bl ocki ng

t endency) was al so nmeasured according to the stapdard

tglsgua(l&pqum D%% 5 prepar ed ’rrom 3 stock s¢lution wth

Al v aAQ A aQ

H-,f. by ||uoo of € opory et } a3 ,\;VCI | t+he Fubrett y
2 110

o)

measiied under HERR test |conidi tijons™(Hi gﬁ [ equency
q

RMFITPocating Rig EN I SD182156-{110r as deScri bed| ith
(765 @)( 1 CTe SAE U32692 by 3339V Fagdey of [Tg 352

1 by mMmth A I~AanAal vy

U LIE=AL) PUUI } VVI L9 | A \¥2 \W | yllbl

cgr%cﬁf”r‘gp 18?3050 ppm ahd/ or 4% ppm |réspectiphély. -6

TREPR (ESEN lnfrol ves jointly-Subjectiong a sfeel sphefe& in

C@&ﬁa&ﬁt(d@bNﬁTQom@ stati o1argy metjaljsprate|iy a pressure

| P387 of a sol ution cont iy 42 QOWm off €¥pel ynpfioMd GOMe

B L D R A AT e I NN

| UBr(P@IIk 389 s expressed by -6t he avdeage val-4é of the2

US@;B’PEIc%Bt%ntQmeS BRISERR46SCABo@T TNegspherel gy the plade. 9

L1y | aocle than 400 mM reofll act o
LA 2 I | O U J

Anrnnt
ollu.l | U|| aetef \3u||\,| Ty T Ccoo tirahn—avo—1Ty

good lubricity; and conversely, a |large wear dianeter

(greapgr Fblilgraﬁﬁcqo l;pcklgl ff eﬁ&% f"\vagb lk&'rﬁn%asﬁ\%dcyc {)isdu‘?é Lo the

t he nore I NSuU grea er
Tdu:mdmis 389 aff @ solutiphl @aEtdiming ad20eppin el @polynkBrie W€ vs(solution
26400 PCT 18 Table 4: Poly Dis CFPP CFPP CFPP CFPP
arpprek fonEaTstPERROIMERR Wit 4% by| massof vepqlymer) (a31@¢ll as the

BT, e W s

ENISO HX] 56200r apdaspibed in e aBicld SAE19324692 BySOW2 Hadidd of the
-I:JLr?ivér]s-iSty %'f Eigve?p]f)gl) with a copolymer concentration of 210 ppm and/or 420 ppm
respectively. The test involves jointly subjecting a steel sphere in contact with a
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 um) reflects good lubricity; and conversely, a large
wear diameter (greater than 400 pum) reflects a lubricity which is all the more

insufficient, the greater the diameter.

The results are compiled in Table 4 below.

R:Brevets-26400:26460GB100604-TRAD PCT




3a1.064a-13 -15 -14 1.01 407 5 a -13 -16 -15 1.07
7 a-12 -14 -14 8 a -9 -10 -13 9 a -8 -15 -12
b -10 -12 -13 3 b -11 -13 -13 4 b -12 -13 -20
c -15 -16 4 c -15
-18 -21 1 e

531 513
1.04 1
5b -12
-18 -17
-13 -17
-15 -20

-13 -24 1 c -10 _1§8_15 3

5c-16 -19 -18 |
-19 549 3 e -14 -19 562 4 e -15 -18 395 5 e

-20 570 RBrevets_ 6400.26460G B 100604- TRAD

-15 -17 5 d

PCT 19 The lubricities (HFRR W8 1.4) of the GOM
mckﬂ??@ﬁ%tlllate denoted "a " with vari abl es

:'Pg)?‘ol‘yzgrﬁﬁp, w'u#pw“ ;etpgr CFFW“ ﬁqueaoﬁf’ﬂ?e’ AiFRR  [HFRR
Cep gty meys 2, Woor Khﬁhd 21 ddgsPo it(708re ponpRPpall =14 [AT=14
The faé“%rﬁﬁ P g gﬁ:ﬂx)i n M' e §p$)el o) o TARLE Bum) | (um)
Copaql yrer - 2 5 - llone introducged

ntd O G)Cé) 0|89 34/@9 60 <8‘ZP G()VFé gﬁrﬁ)by mass) |20210  fat420
copqgl yrrer i i{n O 210 210(210 0210 O 210 O [ GOM a|ppm ppm
1 |a -8 -13 -15 4.4 556

2 J|a -9 -16 -15 1.69 415

3 Ja 1.06

4 Ja -13 -15 -14 1.01 407

5 Ja -13 -16 -15 1.07 531 513
7 Ja -12 14 -14

8 Ja -9 -10 -13

9 Ja -8 -15 -12 1.04

1 |b -10 -12 413

3 |b -11 -13 -13

4 b -12 -13 220

5 |b -12 -13 -24

1 e -10 -12 -15

3 ¢ -15 -16

4 e -15 -18 -17

5 e -16 -19 -18

1 d -15 -17

5 |d -18 221

1 Je [-13 -17 -19 549
3 Je [-14 -19 562
4 Je [-15 -18 395

5 le |-15 -20 -20 570

R Brevets'26400-26460GB100604-TRAD PCT




10

15

(ppm by mass) HFRR WS 1.4 497 415 407 513 455 465 366
409 349 (m The lubricities (W5 1.4) of the GOM
mddl e distillate denoted "e", which is nore "severe"
than GOM denoted " a ", with,variable quantities
ranging fromO to 200 ppm ot D alone, or of one of
the copolynmers 2 to 5 alone or of a mxture of a
copol prEbAcities @R WA 1 aglde thet GOM matdge dietilRa @chotdda ” with
order to avoid any change in 10 the sanpl es during
stasiablge quariitiss spnging from O pedappenel Di rdongr af eepplymer 2, 4 or 5
pol ymer .sol ution are st.abilize it antioxi dant,
e St & o eculind 20 ob S8 D ddl P e iR
met hytiheaMs at8Edn At Tablcopaenrt rati on of 0.05%to 0.1
%wth respect to D1. The results are conpiled in
Tabl eI'8BbEISow. Table 6: Copolymer No. - 2 3 - 4 55 -

U

T"é &l %uf'%ntity of —free 0390160118156 1567260
COPEBACE Cppm by nhss) B1 albne i’ntr pduced info No

1 Yase Nohublincdlesnyps  GOM e|Copdloynmef34 {34 Nojedes | des |84
\g IXes Yes Yes No | GOM|e HFRR W8 1. 4| 658 |549 b62 505
392V 465 570 392 (M 13 RBre, eils2640092646038B
lEREMmaFRAD PC7 20| Tahle 7{ DI |(ppm Totlal apditives

B oidiner AP DY (TN o”avggd’ Y g 270 Do 0 92888[0 (210 |o

'ggﬂearatlve) 100 OO § 150 150 423

(ppm by mass)

HFRR WS 1.4 497 1415 {407 |S513 |455 |465 366 (409 349
(nm)

The lubricities (WS 1.4) of the GOM middle distillate denoted “e”, which is
more “severe” than GOM denoted “ a 7, 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
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
in GOM e
(ppm by mass)
D1 alone introduced into No No No Yes No No Yes |Yes
GOM e
Copolymer i in No Yes Yes No Yes Yes |Yes |[No
GOM e
HFRR WS 1.4 658 549 562 505 395 465 |570 |392
(nm)

R Bre: e15:26400:26460GB100604-TRAD PCT



200 200 392 250 250 368 GOM e + copolynmer 4 + D1 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 3980
RBre%ers 26400 126460@EB1006

Use as bi functi onal

150 532 297 185 656 266
4-TRAD PCT 21 CLAIMS 1.

lubricity and resistance to cold
additipsldpr liquid hydrocarbon conpositions of at
| east one copol yner conprising: 5 a) units derived

fromethylene of formula A - (CH2-CH2)i 1- and/or
propylene of formila A - [({IGEHCH2- CHidlal Audwivel Nl | WS14
n2 = nranging from98 to 643, prefefably ranging

from 124 to 515; n | bei ng|advant ageoy$? ®qual to p{rm
b) units of formula B: - ((CH2- CHOOCR ) Bass§ i N Whichl Rl
represents a Cl1-Cl15 |inean or branched alkyl group
fF@MeraBly nethyl, propyl, |&nd/or a Cs0to C15 branched

1008 Mve@r OUp, in which the branching is situated pt
any point  of the alkyl radilcal, prefefably in positjon
2 or 3 of the al kyl chain; [gpeferablyjdbbsen from th&5
nroforead V. = ol N ~SEwra-e | P naoaBer-o d ~Af ~r A, Al
precrr i T TU o Llo VITlyld C Ul et S, M1 auTr yCT1oS
fromthe pival ate, isopenta”ggte, 'saﬁgganoate, 23
| soponanoat e, isodecanoat e |apg/ or isofpo@ecanoate, prud
N : bal kanoates—ip
particul ar neononanoate, neddecanoate|atfti/ or 15 368
NCOMIECRBRAEE: +W¥ITN TN ranging from ZoT0 105, 658
preferably ranging from16[to 71 and {x ranging fro
0.2 to 105, preferably rangilhy from1/83¢o0 71; c) 424
thi-ts—of—formutaC——(CHR25CHOH ) x =1 ywhich—xt—Tran
fromO to 0.30x, preferablly™x 1 = 0O; 350 701
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
150 532 297
185 656 266
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d) units of formula D: - (CH2-CHOOCR2)x2- in which x2

ranges fromO0.70x 20 to x, preferably x2 = x, and R2

represents a C8-C24 saturated or unsaturated, |inear

or branched, al kyl group, gqeferably Cl14- C20 or also

Cl4d to C18 with x = x 1 + x2 2. Use according to claim

1, in which the percentage in noles of units A and/or

A" in the copol ymer rangesAMS9 to 99% in noles,

preferably 86.7 to 25 90.7% in noles; the percentage

in noles of units B in the polyner ranges fromO to

10% i nUgelae shifipicabedl alabyiciy Gintioredidbintd t60¢RS ; addhtBre¥ddrnliquid

nol es of units Cin the polyner is close to 0 to 6.3%

i hydresiagionempasiians elge depst gnecagpalymes cooprisingiol es; t he
ercent .n.noles o nits D in the I r is.from

b2 ¢ oD 8 iR} B U lets s P Bt B g fpiene

Oof9fbrinQ1aB A6 % i((CHPCHS-CHBY,, Ivithse -AGLOED: NEndify Fgh OB to 643,

clainms | or 2 in which said at |east one copolyner is

i preferbly wngngfram ¢dhtoehitS; ail being et vantaggounsly gqual to n;

hydr ogar. kstillate . .

R B 6 0eRRR BTl S A ORI wlf Weh By psssgppg s
dinedr 610H1ERHeE AlKyP BroR fably@BthS D 1, WBH8Rk Cs to C)s branched
prneflér ably rmre}t Eranf)‘}jg)?l/f by}hlaleti gh?kg)\? prefer aBIt(; r]rsorrgnc ¢

tdllerd B09p.byp whichhthe bsanschingals| situedtal B0 dYt alethghalkyldradical,
Use.accordi ng.t o, on f, cl.ai l to .3 in ich.th

T aBEEY lohe iyl 8 B scuiT B BREAY B e prefered
des01bl agl eombabmERY phdf@abl) Edsen GREN PR Q{aldte] MYBERtanoate,
5 and contains 10 to_g,OOO ppm of said at |east one
depskgmmate, isgponanealel isoderanoate sndiewiseiiridhcappaterand advantageously

ditives such as.detergents, . djspersants
R TP e nRPnaR T SRRl RO oG wdssannie, andror
GROBARChITHG \W8TSm rafihg HFOM PR U3, BRERLSly riddid 168 16 to 71 and
nodi fiers, lubricity, conbustion, cloud polnt, pour
poiangingyomo 0 &rtg 1 05 mrefesblli rmpgingtfioon1.4defis and

conducti vity.lnprovers esi nce tq.cold additives,

oo 1 s S BB L rs AN on ofhigtng brefigeudiBil o 0,305,

thefeflibht 41 L@t e conprises at |east one hydrocarbon cut
originating fromthe group constituted by the

di sti Id)amés ohifarmuda Db CHa§ HROAR  komprvisiell xBetngee firom 0.70x
50 and 450C,, an initial crystallization . tenperatur

3% BRRlsry o o RearSeys o Zoud Srumla i Rgpaiatfoear or

tradehed, e atoupOprefet el Sdraoyc ¢ e[ sed bet ween
-15C and +]%g8% %gnp§$25ﬁg "iétilld?es Pron115 di rect

di still ati omwithdk stxiHxat es from vacuum di stillation
hydr ot r eat distillates, distillates originati :
(7 o cht al gl e iogth s oF s BE PRI B ISe el A
dindlor| A @l the Sipdlyrhdratafges’ fom! 79 19 9b9OM ARKR bly 86.7 t
conver si on andﬁ%QEbisbrézking procegées, dlé%%ﬁﬁgt S ©
0. Yio natmakep; threopartdneage py madesnef wfits B sctherpolymegp sadges from 0 to
c " . . . .
ll&’/oS 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. .

3. Use according to one of claims 1 or 2 in which said at least one

copolymer is in the form of a concentrated solution in a hydrocarbon distillate,
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distillates resulting fromthe BTL conversion of

veget abl e and/ or ani mal bi omass, 20 taken alone or in
conmbi nation, and esters of vegetable and aninmal oils

or their mxtures. 6. Use cording to claim5 in

which the distillate conpriSes a C9 to C40 n-paraffin
content conprised between | and 40% by mass. 7. Use
apreferdblyigt 4 coreattradionf adre tHantfm)"/ﬁbpf»ve@it darefemblwrﬁe:re,than 70%
as a distillate 25 additive for D ese

o eighs ergprefembhomers t§%8%rhyo*rel&}m mﬁ@rablgw (9580% by weight.
gcgl";ﬁ F?a:‘gs %g drl‘aﬁn %fn'ér%f claﬁlﬁ ?u?? lf?%ﬁ’chl tﬂ@%&rprg?%rpﬁgnqmd

f sompdition 15 Q00 dpgvattoh (ﬁstllmi‘éléontélmnglsfﬁ)rﬁ(mt@fSJO(H(gp}Brﬁ dn@lphur,
of claims | to 5 of said copolynmer as a distillate _
adfdl qontaenst t%a%pmm of sgd|at leagt que epelyges optionally in a mixture

wfh(q) oth2e§%98i(t38%so (s)uGc as eté%‘EenFt)sC-Eilspersants 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.
| 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
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,
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
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 | to 5 of said copolymer as a distillate

additive for heavy fuel oil.
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