ﬁ1579T59*”ETHYI:ENE 7 VI NYL ACETATE / UNSATURATED ESTERS
ADDI TI VES ENCHANCI NG THE
i RES|I STANCE OF LI QUI D HYDROCARBONS
M’I’ E DI STI LLATES AND MOTCOR FUELS OR OTHER
echnmtcal Field. The invention relates to the

SUCH AS
FUELS - 5
use of copolyners of al pha-olefin, vinyl ester, and
al pha, beta-unsaturated carboxylic acid ester as

additives inproving the resistance to cold of notor

f uet PHINENE PVIR D SCET AN | URSATURAPEDESIERS TERPOLYMER

packages COI’]t al Nl ng these 10 COOI . PI‘I or art

At ASARD » BPYE R : s R ESI

par t i Lfbuﬁﬁcrfv Dwd@AﬁBdNasdsU&ndm ‘Mhh%ﬁ ﬂmmegﬁs AND
contarmrng parar 111 Waxes, sucil as 10l exanpl € dl esel

fuel s and heati nMOTER BUELS:ORi OTHER EUEluSﬂ cant
reduction in their rheol ogical properties. It is 15
wel |l known that the crystallization of paraffins is a
fact or tdchicanBielde use of the mddle distillates. It
is thus_ inportant to prepare |es% fuels whi

h.are
sm t abl Eherigyeritine relatssnie fhigr wie & capolymprePfalRiy- ol ydwd ester, and
gppata%t ﬂgétﬁ} R cdrb(gcyllé %E:ldt &?eraa@bddgﬁf;ve§3 |1rhﬂr%t¢ﬁ1% the re51stance to

Y, opera not or fuel s at
sucfoﬂql of mator |fwlsr1mdelpbu®ntms vmll astfiseysels ane tl@mﬁiﬁka&eésomammg these

10 &ﬁ% in countries with a cold climte, such as the
aV|an 20 countries, Canada and the countries of
I\IortherImeﬁsam, nmotor fuel use tenperatures well below

-20C cap be reached. The sane is true for donesti .

ool o Edp R Reahe AR rGemPRUGse ™ BB thpse with a

fl lﬂta(ﬁuﬁtd?st)l}ate-r@t@ bAARGHAMINLparifig waks] sQaEELRI lekdnipleidiesel fuels
illate type notor fuel's is i nport ant,

| randateeiied)fust oduiex it eélgalf@ﬁgq iqducsion in thejrf rheplagisplfpragerties. It is
15 27 eIt koWl %@%rﬁlauﬁ{%ﬁof% Ilﬁa‘??gﬂ ist PR R Mritid XuE@b{fthe middle

be carri ed a systemdurin
andistdlagsk Ii ms plarst ingpor@ant tderdpiatet dreselafugispmbichi bttestetable for the

o Ao BRI a5 Th SFRb PR, S rhPHER A e
Generally, cold operability of motor fuels at -10°C is sufficient in numerous hot or
temperate countries. However, in countries with a cold climate, such as the Scandinavian

20  countries, Canada and the countries of Northern Asia, motor fuel use temperatures well
below -20°C can be reached. The same is true for domestic fuel oils stored outside
buildings (houses, blocks of flats etc.). This adequacy of the cold operability of the
middle distillate type motor fuels is important, in particular during cold engine start. If
paraffins are crystallized at the bottom of the tank, they may be carried along in the fuel

25  system during starting and block in particular the filters and pre-filters arranged
upstream of the injection systems (pump and injecters). Similarly, for the storage of
domestic fuel oils, the paraffins precipitate at the bottom of the tank and can be carried
along and obstruct the pipes upstream of the pump and the boiler fuel system (nozzle
and filter). It is evident that the presence of solids, such as paraffin crystals, prevents the

30 normal circulation of the middle distillate.
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donestic fuel oils, the paraffins precipitate at the
bottom of the tank and can be carried along and
obstruct the pipes upstream of the punp and the boiler
fuel system (nozzle and filter). It is evident that
the presence of solids, such as paraffin crystals,
prevents the 30 normal circulation of the mddle
distillate. I 1V 110 VIII 1110 |101101 ~~~~ ~I 1|~
*@00002* 2 In order to inprove their circulation

ei ther jnfbridiQo SNPFORE thed citcWAbAl Sithedd €n BRI dn@ne, or ®RMAIsahe boilers,
types of additives have appeared. Initially, the oi

i negyerel ypesopfiaddigives ke ppregradne devel opment ~ of col d
flow i “iB rtﬁe offfin aqggtlr n@ﬁl@ﬁ‘ﬁgélﬂ% tB@&e\@Gg%htsb%ldaﬁow improvers

t he para cryst S preventin from
bearoBf In qprcnnc@;atgl the dlspermon Iofathg ganiimonyktslsrapd pongirlestifpthem from
obstructin

5 agecaming p alél&?d gﬁo lﬁrge F H Ir?sg?nsbtra}%gar H%s?rr%tu}ﬁ the filter pores.

( CFif} aadidvéess@nially apobimtthe &ild filler phiggimadiofint (FEP) and the pour
cl oud 80|nt The prior art has described nunerous CFI

adeRet ‘étsdo(@é@ofitf}‘ thexcdgudineintys 3, 038, 479, US
3,627, 853, %r arf 99353%9%“\3@ 3}111%@101%6bFIE5)dd3§‘1e%5@ee for example

whi ch are O generally copol yners of ethyl ene and
un§§t3tﬁ3§t4§8, St 3:627.83hUSS3, B1030% AE idey196hcEPa?6d 957) which are

EVA h [
10 (et%e Egll?te E{ ene Vlfn%{%gea’% Lﬂ}%% a e%V%DLacryF)étsgﬂﬁ/E\k{m&ﬂyl acetate
andi\e*hylﬁlﬂﬂéra:l/«wl f propioatie C(If:)d?)yrrmtlwlerier‘mmrldeethmmate (EVE),

ar Bn Py DR i ERIMED T S GBR ST ot Sofivriirs

addi ti vgso@br @8 hvpRNe/ HESREpHidisest esivehtidrdPE M, tie pkfor art also
| ubricants (nmono- or pol¥carboxyllc acid and nono- or
aj

pobrpRdsed htktukes of eenvesisenat 6F1 edditiyss of Ethylrpa/ynsajuratgg eer type with
15 5 458%%81)@ Hﬁ@lgoafléro olg%imx ll% SER %rﬁf nﬁ?ﬁ@”Bf @élcohol esters (see for

see for exa
3 QQSpBODP 7ERIIDY A@S pntl- sqollrowmloﬁl-'dgeraddset iforesxampée BR £490669), or

Bt P (s e Gele S RoRbaar B7 4 For exarl o Us
6, 509, 42¢rélRdCCFbaddifivddr D€ %5 fotiid Whechpire rafpadlyinis 6f copolymers
deriving from more than 3 separate monomers.

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

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

30 US 4,156,434 describes terpolymers of ethylene, vinyl acetate and acrylic ester

deriving from C12-C24 alcohol which lower the pour point of the motor fuels in which
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terpol yners of ethylene and at | east two conpounds
contai ni ng ethyl ene unsaturations, such as vinyl

esters, (neth)acrylic esters, vinyl alkyl ethers in a
tubul ar reactor. These terpolynmers can be used as

additives inproving the cold flow of petrol euns and
petroleumdistillates. 25 US 3,642,459 descri bes

terpol ymers conprising 40 to 83@6by wei ght of

ethylene, 10 to 40% by wei ght of vinyl ester derived

f reey sRahdorsdrated bGEaDONMhing aBEitdhd farpré&¥einent LGB cal filterability of
vinyl acetate, and unsaturated nonoesters having a
CltbesezddisivRyl chain); these terpolymers are used as

addi ti [

i st 118 2 L ol Rt alig ol e bR e v estr and
t halpha-fetd tesadivatbd mono 30rboi§ylit, abﬁBczscuéMEdm;dﬁs ax@sglven of terpolymers,

t er pol r t yl et at.e and agry

e HBTeoNEY Pir P RCTe O R o R Gl i dn motes of
podthylpgd BAd Odsstdien oot dn rholed Fivinphacetats3 Altlhmghamese terpolymers
i ncor par at ed but_says gothlng about. t he |gprove

L HROMENBE 155 1R 961 11 9 Eapt VLA R € 12D SLeeAg the T Recuion of he

ZO@ﬁﬁlﬂ%ﬁ%déﬁssmltpﬁ& lééﬁ@lmn% hRIPMMTEES Alpa2dARE they are not
olefin, vinyl ester and al pha-beta unsaturated nono

casab@ﬁagﬁbrycasacgajd?emldnllty@nathp p@ﬁsh@deangub\mmrtgftendency (or filterability

t e&t%m {er era? rQ)a(gnt hgﬂ H3f i‘l%dpﬂ In%l QN)CIEH is not
I Speray e MRS G Pheckitie i

appli ain nore I'n Mo
et hyl eﬁiélm’id% dssz:rubéwdda%es improliag tiof lowi u&yllpelatl&d: ﬂtlehty of middle

Al t.hough these ter ners, ,.containin ess 9% i .

o 4 G VIR Yiogt B RONER Q) oottt Fals e i) Bflgregdpsfymers. n
of whidg theCfuiRftity &f rﬂ'ﬁ'téilmsﬁwlﬂbﬁhﬂehhs%l@fﬁe m%kmerﬁxa@edmm by weight at
than 18% n-paraffins, they are not satisfactor

r egAFEIand o Ieiss Ihany308h by ecighteat HARE: W ExBmBleRiohdEP T391498 clearly
t eRAGNGiar ( Bfe fﬂllje%%rlﬁgrﬁ n#nﬁ:j»?ra &?t(@FPgF‘Jg e wer&IBF EBS/)ners and

on the other han cking 1's note
EF’teﬂpﬁmBylxzﬂe@erdwlslch tHeepiaatdigiof magsial wbrcbvs mgoluble ih bexane exceeds 60%

%}%&g&ur re,r%(i g a(ng\) %Eﬁ' é?rg:i(g’%lb})/ eequ@F Ld %t r;eila?lgrsrf 5 the copolymers

Cozﬁﬂ' t¥fpelysnerd ﬁavuY%jllh@ Rathb eepgtiadit irits ;Qéseﬁtaﬂh&hd: &drde W@p@ﬁons but in
are insoluble in hexane exceeds, 60% by wei ght at -

anyhics theguantipnaf guterels weichre Weoluble; mth?éa@xérﬁﬂt%%e B‘F claimed
en‘p%é? %ﬁg%oﬁblgg{séy giben Salgoé’ﬂa gﬁfs O VA ! {BbRR ek tab{d ethylene-vinyl

rature ( I's |l owered for copolyners and
acetate-neodecanoate or vinyl 2-ethylhexanoate terpolymers.

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

Description of the invention

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

vinyl acetate and ethyl-2,hexyl acrylate.
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terpolynmers in which the quantity of material which is
i nsol ubl e i n hexane exceeds 60% by weight at -20C and
is less than 30% by weight at 10C in relation to the
copolynmers and terpolyners having the sanme repetition
units present in the sane proportions but in which
the quantity of materials which are insoluble in
hexane is outside the clainmed 20 range; the copolyners
gi ven as exanples are EVA copol yners and

et hyl engevddpilymeBCaicaidan @A GRRAMS eWRICh \taM ¥k used as CFI additives
2- et hyl hexanoat e terpolymers. There is an unresol ved

newdnrise additives to |rrprove the resistance to cold

of rmotor fugls %Pﬁh%ges [%Q%n&)e X\@hé 3 eﬁﬁegga%rgl?& at least

or even elimnatin
avahyledy, ocki ng the filters of the fuel systerrB of the

engi nes_ or 5 baj,)ers (injection syst

Descr i pt i on éftot &e)o g, idgﬁ%ﬁfﬁg Al tes eﬁ,v%rﬁ{aefag)ig at least vinyl
redcetaS to the use of copolynmers as additives

|rrprOV|ngthe resistance to cold of tor fuels

addi t i ves) lt'f?e"s/é i Blodas et leagt gme éfnha%%atwﬂéﬁ%%ono carboxylic
from ader! b‘P}nﬁ l@zlspg{ﬁyloi REdy acngtaté.eaSt one vinyl

est er ant east one al pha-b 30 unsaturated nono
car boxy‘hd\{anagmile/sthsrCOPdeelaWéHm(@ﬁ &r abgdast(drlpdil yivves epmprise:

of ethy]e n and et hyl -2, hexyl

acryl ate. 95“’%%%'%@8% h%hge Ccordlng to the invention

whi ch canibe LES8th ﬁhﬁle@ﬁfVIayllddc%llateEﬁredeﬂimﬂi 5e16'%748 nidades;

87% in rmles of, at ha- ol ef i referably.

at |east &AM léﬁé)les %Qhe(xg?igy R 1361 RIS efﬂbeafglt%ggt)/ in moles.

one Vi nye &%E@hersﬁfc@&@fr@hb YheahvénﬁaﬁkwhYdhrh‘fé ran@Gﬁtc@b@lymers have a
1to 4% in noles of "'east one al pha- bet

unsanagicak ewlaeplao veeagmo(mv) eneagred) by sEBE gqgﬁ@ilér@mwlsad between
lcgééao@ f%salr'%/d g\ﬁ] Ec?)é%{l!g]v &l use rcaﬁ%‘g@%%@\‘ﬁ?gﬁ e@dn tlngasured by GPC
C ogapetalie complised béBvden 130%andh 1 O0®Ss of et hyl ene,

These copolymers can be prepared in a known manner by any polymerization
process, (see for example, Ullmann's Encyclopedia of Industrial Chemistry, 5™ Edition,
"Waxes", Vol. A 28, p.146; US 3,627,838, EP 7590) in particular by radical
polymerization, preferably under high pressure, typically of the order of 1,000 to 3,000
bars (100 to 300 MPa), preferably 1,500 to 2,000 bars (150 to 200 MPa), the reaction
temperatures generally ranging from 160 to 320°C, preferably from 200 to 280°C, and in
the presence of at least one radical initiator generally chosen from the organic peroxides
and/or the oxygenated or nitrogenated compounds, and a molecular weight regulator
(ketone or aliphatic aldehyde etc.). The copolymers can for example be prepared in a
tubular reactor according to the process described in US 6,509,424.

The hydrocarbon-based compositions in which the copolymers according to the
invention are incorporated are chosen from all types of fuel oils or motor fuels, such as
diesel fuels, domestic fuel oils for heating installations (DF), kerosene, aviation fuels,

heavy fuel oils, etc.
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N 12 to 18%in noles of vinyl acetate, preferably 12

to 16 %in noles; » 1 to 4% in noles of 2, hexyl-ethyl
acrylate, preferably 1.5 to 3.5 %in noles. The

copol ynmers according to the invention which are random
copolynmers have a nunerical nolecular weight (M

nmeasured by GPC general ly conpri sed between 15 3, 000

and 30,000, and an average nunerical nol ecul ar wei ght

(M) neasured by GPC generally conprised between

1, 000 @adraliy. tQ@ngpﬂ-d?%%ﬁteﬁp&QBé’ APdrScdrBdh &ﬁn;ﬂfsﬁ%E @diebdthan 5,000
a known manner g pol ynmeri zation Process (see

f orprepaefprably l@JFSl PO prEncang| ragre dreferably| Iawsuban PG ppm, or even less

( Vol . A 28, p.146; US
gh%%%?@é%? @%Q9Eg%%&ﬁﬁwﬁgk¥?§§?ar by radi cal 20
pol ynerlieziatdramarboprbabet edmpositivde colprse mids disa]lates with a boiling

B bt ast, 9ho 1 200)40,2, 900, 022 (400 L err

MPROT ist J)Tﬁanr gasbi Man JrAPAret-00Es @eaenalkbyipfigddbdd@een -15°C and
from 160 to 320C, preferably from 200 to 280C, and .in
t hel Bred beseedigillates cpr fart examiler beashosen fram digiliyes Obtamed by direct

geﬁl%lﬁa'uw (ﬁ“h&g@ 951‘39&5&% (afsg Qt%& i) gélﬁﬁns dls@iﬂglllcm hydrotreated

he oxy enat e ntr ogena e npoun
rmdiladlaltesr dagsillgtes o@uﬁtaﬂgofrogﬁ c@ﬂab'ngngadﬂnamngh)at hydrocracking of
ner.s, can.f or ex

or SRS Fier veptlty SRAPRET RGP RECH ! s R Eeses of ARDS
e e e B
ackom dipagding qfrie FiSPRABTIFORSED A ¢ ﬁﬁ}g‘f‘?ﬁdlﬁ%\‘t‘% Gora BTL (blomass to
Chl‘?(ﬁﬁcﬂ Jornggps@ll|oftv3ég8§b19fam§/H1elainal BioMHasdRAIRL fiMR! & in combination
suc di esel domestic fuel oils for heatlng

i nadédr [thet qsmnsof(\@@tablk@nd)sren@l oifp\ar ghdionixtures. s,
heavy "[fh Ioclzasr onC com sm(.)G%ngz{ a&s% %&qalﬁuh@hﬁ% g)gtgﬁ\q{mg from

of the ¥ocar on co i ONns i's
pprsiinipg &)fpelraabnhsy widsls ateh&i(»reSG@np)lpmthzandlomDroegplaeﬁglfaini yhe direct

| ess. than 50 pp or even 10 m and .
adi;%maaabdﬁsw E‘mramonﬁraf ichr¢ ﬂv PHEMID IR from cracking,
C YRRz Hck PR An&/BPRAtAISEC %Q@ﬁg%r@b&ﬁés'ah@&%ﬁreﬁkﬁ@ pfbcesses.

boi'l i n S tenperature conprised between 100 and 500C,

t hei r They tcan|alser gentain | novek pamoes eafpdistEiiaiese amogg which there can in
o&%ﬁ%u%rggkg%u$ﬂ%n or equal to -20C, generally

ween - 15C and
- the heaviest cuts originating from the cracking and visbreaking processes with a

high concentration of heavy paraffins, comprising more than 18 carbon atoms,

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

- synthetic distillates resulting from the treatment of biomass of vegetable and/or
animal origin, such as in particular NEXBTL,

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

- or also biodiesels of animal and/or vegetable origin.

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

petroleum middle distillates as a motor fuel base and/or domestic fuel oil base; they
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+10C. These distillates can for exanple be chosen from
distillates obtained by direct distillation of crude

hydr ocar bons, distillates fromvacuumdistillation,
hydrotreated distillates, distillates originating
fromcatal ytic cracking and/or hydrocracki ng of 10
distillates under vacuum distillates resulting from
conversi on processes of ARDS éatnnspheric resi due

desul phuration) type and/or visbreaking, distillates

Y rgegé:rﬂl?c 'C&gf)rljer BAY YRAERI tBnOfrehtBe thiah 9 RGtial b OPSEdibon atoms and
cuts Istillates resulting from BTL (biomass to
Inm@?@?deHM@K%ﬂbn of vegetabl e and/or ani mal bi onass,

t aken -al

veget aT% gggo]gr'hetlsrﬁs %?Hpédlrﬁgv@ﬁkl%g’?g{%%ﬂ?%sﬁs%g%%ﬁjeen 5,000 and
hyaJr090 asirtalo an d\drrp@mmrlsed]éoenmen al,5@ eot22i090dipsifertablat wgh an Mw

ipglgédit Epgwfe{q?gb%(g c’ g Ak P‘ﬁg m%ls 0 £ Bauger 1.58b %nd 20,000

dla$é iphtidtila@P Bfectiviewhyd tiRgadrb ancorpdtated m:tanthé QfghEXrﬁﬂqﬂb &listillates
orlglnate fron1crack|n% hydr ocracki ng a
foy distlletesaekth adoysise h@%t%hGYWF%brléséléh%” ppm) and/or at a low

prlﬂ%ﬁfﬁgg‘tallgﬁ%ﬁ e/ V\% (&ﬁl@ﬁ %z{\}aﬁﬁi\égﬂly $OUEL ¢85 a0f —20°C). By light

tes, anong ere 20 particul ar
beniddiet distilates, is menth@awliawt incwhish gh¢ gpmtamtu ﬂ@nfpmrffﬁmsﬁbavmg 24

cracki and vi sbr eaki rgcesses i

GRTERCREY S oy, AP EPRES bl e (oo ighe of he
1801@Bﬁ1bwﬂ fadl @aEpositic; er@edm theCKE -CR3 atpﬁﬂafﬁﬁs Gpreatrit mgprox1mately
fromthe conversion of E as tho 8 i na lg
f roapprexmalell e qfrtB'fo the mogor. ”‘é’fﬁ H\@\%feén the nass ratio of
digd £hs-208%-gaesithd ionge tﬁﬂ%a{rmng b&REAIBhngE fldhPIRES3 s0f

vegetabl e and/or animal origin, such'as 1n particular
NEx BT (T he- cogolb/measnwtbraneMmefccsnmsedévgwablSeOQ(h@nd)ﬂO 000 and an Mn

am rml Is)cfoJ be%Ween 950(1?_%1{?00 8. 8O %eﬁgr%%go\?lftl} Wcoﬂggée%rbetween 5,000

e orl es€ nad ase
u%d 8al00nad ai Mmccﬂrlp’nsxdl beteveani t,60Garaing@00chre @ﬁl’tlpelhrlp kffentive when
base

S e oo g SEUNGEL ey roer v
tﬂﬁiaﬁﬁﬁ't&nﬁé?@thfés(tgﬁ@ﬁ yellSeu‘élé“'@lﬂe Qb r@fpéafroh00 19 15°C). By heavy
ca on atoms and preferab 14 to C30.
middle distillates is meant dlstlllates in which the content of n-paraffins having 24
carbon atoms or more ranges from approximately 0.7 to approximately 2% by weight of
the total motor fuel composition; wherein the C18-C23 n-paraffins represent
approximately 1 to approximately 10% of the total weight of the motor fuel and wherein
the mass ratio of the C18-C23 n-paraffins to the C24+ paraffins generally ranges from 1
to 10.

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

fractions such as Solvesso solvent, paraffinic hydrocarbons, such as pentane, hexane.)
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The copol yners as defined previously, with an Mv
conpri sed between 5,000 and 27,000 and an Wnh

conpri sed between 1,500 and 22,000, preferably with an
Mv 5 conprised between 5,000 and 25,000 and an M
conpri sed between 1,500 and 20,000 are particularly
effective when they are incorpgrated into the |ight
mddle distillates and/or distillates with a | ow

sul phur content (typically less than 50 ppm) and/or at

a | ow AdcBidingl toC Y preddrtddz @hib@dﬁnieﬁfmﬁf meu ﬁﬁeveémbm CltheT8iydrocarbon
typically be as | ow as -20C g '
di empopiEpRs compisgd Arip 5@00§mpm b é@lgih ofp#i léfﬁt phf'ecwllﬁ%tdescrlbed

Of ab%v@ %tﬁ“ﬂ“%ﬁ)ré}@%bp 90840 ?‘&)Oﬁgyrnf Ahd Q&\%ﬂ&gggusgo{)ﬁ to 500 ppm.

anges fromU'to ap roxi mat ess t han
vve| ghtA}m'I‘t from tht:cffl%’ll additives of weld wsispos aqidmveswh?@mbed above, the

t e C18-C23 n ns.re sent a FOXI
AESERTHGD QL PBONON: Yoo e A TR Pe ftityed el fent rom
aﬂde V%@bl@hi&rsi BEcondiRg tb athe Gnwdntioh,hehdsdB-kaid di:tep@‘nm‘ fzinltlScorroswe
to the par af f i s gener al ran es fro 10 to
i i

Th%geﬁtép ﬁré?rgs e 55 re0dgragRg procetane

QQQR/eénﬁj.cﬁ&h M?)dlf'i]e?s qmtk/‘?lﬁ%tp/% Vﬁﬁﬁ‘tl %1(5@9 Adfives, combustion-
8, OOO preferably wt ri sed between 5,060

aneto@oTD agants énatallmlccmmusts@xjarbiesqn@@mmotmb cdeid Boip@our point,

ar eolcp ﬁTt&J @Héﬁq%%?gmg{ nE;frBHf? am &0y %HﬁVofﬁgen'tsn% %xagg%(:e%s and/or

dtes an rét
|numdahwn9mmeaMgmganson tenperature (typlcally bei ng

able to range frgmO to . By heavy midd]e

di sti I“T“ﬁ?’ég;;g‘ie%e ar‘t@ﬁ'rYFs dhecs ?ﬁnl%fté%lairlﬁque@ﬂ P“ﬁJe cont ent

of n-par@bldeie having, 24 pdRicGRF GBI AStONEit@ivelr €hosen from alkyl
ranges fron1agPrOX|nately 0.7 to apprOX|nater 2% by

vvelillghtles afreferably 2-sthyl heotl aritratecdrodoprserdfesi oreferablarbenay! peroxide,

r approximately 1 to
S R bR R BB R, BPP L, M. ot or
fuel d@nd ammémaem nadcnﬂmaas;rass pamicilor oqbut heot ClifrBta2dy) chosen from
n-paraffins to th raffins enerall ranges
TN o5 Byl G PRI 8 AR O KTBET & eectble o
hyﬂﬁ@@l&ﬁl@%a@@l&QﬂkMWna@s 8d @ivetilin EPr36f maEPmBmom Be 736590,
formof concentrated solutions, in particul

sol ut iQrestesesnt é‘F‘Woh@HBGOF@SIOIB@%'“b"rseﬂ'é@36!‘39136db‘ttonoid%‘ltatheIY)
byc Wﬁéng I'ﬁtonpfthé: %%U%@Sﬁs‘ ﬁ)t(ﬁ rﬂ)g rémeé’emccmwﬁilas a§lkEr¥Wsuccmlm1des
ro rocar

al 1 phatic tic hy ons, alone or In
m potlyﬂlleyle(mmpsht palyalkgk qeéyaeindsy dndcpolpoheramimge.t |qua,mples of such

d%ﬁnggségkﬁgﬁzglﬂgggﬁggj paraf fi ni c hydrocarbons,

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

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

fumaric/maleic acid ester polymers. Examples of such additives are given in EP 71513,
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7 According to a preferred enbodi nent of the

i nvention, the hydrocarbon conpositions conprise 10 to
5,000 ppm by wei ght of at |east one copol yner

descri bed above optionally, preferably 100 to 1000

ppm and advantageously 150 to 500 ppm Apart from

the CFl additives or cold re3|%tance addi tives

descri bed above, the 5 hydrocarbon conpositions can

al so contain one or nore other additives different

f rppnod2as, CaposIemBI S FCCBNEDNg FR LBEg4nVertt i Pra19s, EP 172758,
chosen from detergents, anti-corrosive agents
d|§5675§ﬁtgpzﬂéﬁﬂl5|flers antl-foan1agents bi oci des,

r eodor J [ f

L abr i o s RAGLAN Gaa B0 dalpard th ThigORafiR dh aRlchlar (out no
c olimnitattviebn - chps@nﬁbinn@eagenp SIO(lSIﬂlmta(ﬂ )h}'l onatabnybt iaoid arpdlyamine-

fs loé%lgﬁr 63%3( fh'gqﬂr %ljtgl poqlg{ggqsgpﬁéﬂﬁlineg@@pi}é%ctcg}lqan?s derivatives

ag&”ﬁlﬁhalﬂﬂfc'a‘c‘{bﬁ&{d ag&mb& SHagH @ity oBKIREUky1\phtol resins. Examples of

nodi fy agents these additives
patuch A ngr%é'% i ﬁB?ﬁé&f’”a?Pa%@ép 58&75%& E?@éim P 512889,
Pagp ggal7ar y§h bsﬁ%{%h%%é gbw;ka%&nﬁ rom al kyl
ni trates, pre era nitrate, aroyl
per oxi gesld cmem‘odrtalmuytl iﬁttmlzymal p@htyvﬁsabosen f@natm gagupydonstituted by
pepoxid ef e r am
qhEpoly mers ed;) ar{; ?{é 1R ﬁaez{llé%m Xlltra{éeal R B%I ve }ﬁ?«}j Joogen

f r om I‘DQJW@I(IRDQ&&@S@S e iKy l‘eatseldcepfd o0dd hiak fihesbilianduch as EVA
fa acid am des fromvegetable or animal oils.

rdVioroRQl¥Resddi ti ves are given in EP 861182, EP
663Ooqheépotﬁéﬁﬁ%ﬂwegLredg%hawﬁmdean%%amy 'rarﬂgﬂ{gr fpémq'oo to 1,000
additives, in particular (but not limtatively
chumeﬁaﬁﬂon1the group constituted by am nes,
su00| | Kk [
ool yaI |91§)§?Vf§ r%oﬁire]r)ébgtﬁrgp ar&prvg%?c’cord eté%égfng@rﬁloﬂecﬁn Tbe added to
S ut(hh hydiddarbd)n/ﬁsnpms'eiogi; wahml the EEAn&I 8&ridiFor brd)indan;imrated tlgwnstream of

| e or anti-wear agent partij.cul ar b no

refinent| PyoRHlysRF MIFETR, wmowﬁba(ﬁﬁwﬁsm e 8§ a package of

fa&mM“@glds and their ester or am de derivatives, in
25 particul ar glycerol nonool eate, and nono- and
pol ycyledamplesar boxyl i ¢ acid derivatives. Exanpl es of

20 such aﬁﬁg%&lg’%@% ok ﬁly%ingﬁ/ri]n}il relcétgg aﬁ@éthﬁ%,n&yﬁj 9&91‘3&%&& synthesized

25

EP 680
in a tubular reactor by radical polymerization under high pressure (1,400 to 2,500 bars

(140 to 250 MPa)) and at a polymerization temperature of 200 to 280°C. The synthesis
was carried out using an aliphatic aldehyde (propanal) to control the molecular weights
and using peroxides as polymerization initiators. Table 1 below shows the Mn and Mw

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

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

characteristics of which are compiled in Table 2 below.



was carried out using an aliphatic al dehyde (propanal)
to control the nolecul ar weights and using peroxides
as polynerization initiators. Table 1 bel ow shows the
Mh and Mv 25 of the synthesized terpolyners as well as
their percentages of nononers. 9 Table 1:
Characteristics of the pol ynmersg, synt hesi zed Copol yner
[vinyl acetate] [ethyl-2 hexyl acrylate] Mh Mv w. %
nmol. %w. %nol. %1 28.4 13.1 9.2 2.1 2 550 7 190 2

32. 1 Tapk ZQCKa:%ctgrnéhc%@thé nibfék fuds24.5 11 9.8 2.1 2 480
6 990 4 27 12.1 .9 12 687 14 775 5 28.8 13.1 9.1

1.9 13 195 15 185 Ger(GONpa glMe) GIBV3 |856M22, GOM 1| GOM
12 627 14 610 7 (co ratiyve) 13/1 6.5({22.4 5. 8 8&%
10 460 8 (conparative f .9°8.9 16.8 3.9 12 875 15

DRfGiBation AS @LIVeE] [I7.38 5 8 10.7 3.9 384 9/ 885 10
conparativ 28 7 14,3 19 4 11%85 14210 11

T?&Eﬁb@(&tlve) 28.9 14{ w217, 19680 14482 np00.5 |112

7 ~ 17! 7 2N Lo Xa Y mll

7

TdHe@ 10 2.3 9712 11876353p BieH4 153%1.13./358.51 {LIAR0 | 356

13667 16 (rnnqmrm‘i\/ ) 19 9 6 21 5 5 i4 498 443
Clphé paivt Dy to inprove the fesistance tqg cold pf these
NE Qﬁ rs was evaluaged b 4 5

|nto enQ|ne gas oil]| type fisti

1
5

MF{:%j “E’ngiiéi St 14 B0 k2495 15400 1.5 LV 33, 62
;
3
y

mcor poriaki ng them | 4
(€0

t
i
| fates Known as
CFpP BOM 6, the characterist|{cs of [which |are coppil ed

in Table 2 below 10

EN 116 -5 -7 -6 -5 -9 -6
Pour point (°C) |

NF T 60105 -12 -10 -12 -12 -15 -9
Paraffins content (% by mass)

Chromatography 19.27 | 14.68 | 175 18.95 | 16.1 15.64
ICT (°C)

IP 389 -6 -6.3 -6.2 -6.3 -126 |95

Sulphur content (ppm)
EN ISO 20846 39.8 38 9 9.5 9.2 48

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

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

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



Tabl e 2: Characteristics of the notor fuels GOM GOM
GCOMGOMGOMGOM 1 2 3456 Distillation ASTM D86
T90-T20 (C) 112.7 100.4 96.9 112.2 100.5 112 MP-T9O0
(C 18.6 24.9 26.1 26.2 17 23 T95-C. 353.9 362.4
351.1 350.5 350 356 d oud point (C) NF EN 23015 -4 -4
-5 -5-9 -7 CFPP (O EN 116 ? -6 -5 -9 -6 Pour
point (C) NF T 60105 -12 -10 ]2 12 -15 -9 Paraffins
content (% by mass) Chromat ography 19.27 14.68 17.5
18. 95 1df. nl>teli5th§t4the kdefol{fagrs|abeor@ifg 16 thebindentfon dnakl. 13p0551ble not to
-12.6 -9. Sul phur cont ent %(? EN | SO 20846 39,
9 dggrde, tlze Afen bvcking Bydeney ght &deh th@épfé@MrérWltht@O ppm of
1616@8!& d'nas F?T §¥ G%\/Idhgﬁ 9 41 h§he RRGINRe QlﬁﬁvrpmlTable 3 below.
|st| ate ca then the FBT (Fi
BI ockﬁra@leTanéﬂacjv ock15g|tﬁdkncw\ﬂm&%aﬁuﬂded:v(ahhbwdthﬁém opm of the
ndarS, %%7 The GO\/I 1 without additives has
18 6. 11 is noted that the
ter poI ymers according to the i nvention make it

p ssihle not to degr
of I@ﬂfd“l‘{@?@d@(ﬂ hat| GOM | with 406BJ gndeg(1P g% Ppol yner
agded hasian FBT of fess than 1.4T. Ih%lreSUI IS are
shown in Table 3 bel ow.
2 1
3 1.3
4 1.14
5 1.06
6 (comparative) 6.08
7 (comparative) 6.08
8 (comparative) 1.53
9 (comparative) 1.8
10 (comparative) 1.02
11 (comparative) 2.69
12 (comparative) 1.01
13 (comparative) 1.03
14 1.01
15 1.01
16 (comparative) 5.1
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Table 3 Filter bl ocking tendency (I1P387) of the GOM 1
with 400 ppmof the 5 different terpolyners added.
Additive added FBT index (IP 387) 11.01 21 3 1.3
4 1.14 5 1.06 6 (conparative) 6.08 7 (conparative)
6.08 8 (conparative) 1.53 9 (conparative) 1.8 10
(conparative) 1.02 11 (conparﬂ%ive) 2.69 12
(conparative) 1.01 13 (conparative) 1.03 14 1.01 15
1.01 16 (conparative) 5.1 12 The cold resistance

ef fect imrness redifibh@f effdeBvdmRE CIFYPRIfSthe NEPoRATedd @ftorporated into
into GOM2 to GOM 6 was neasured at a concentrati on of

1460M2 0 6OMg0ovaspngastted af @ sercentratign&f d o 10y 280 ppm; the results

Tabl e 4siica ilalbe 441 CFPP effectiveness tests on
di %e?e%& das oﬁlé with a | ow sul phur content. CFPP

(C) neasurenents EN 116 Additive GOM 2 GOM 3 GOM 3 GOM

4 COM 5l"a%\ﬁ:GCFPP effectiveness tests on different gas oils with a low sulphur content.
Additive CFPP (°C) measurements EN 116
GOM 2 GOM 3 GOM 3. GOM 4 GOM 5 GOM 6
added 210ppm  210ppm 280 ppm 210 ppm | 210 ppm 140 ppm
1 21 -13 -14 -14
2 -16 -15 -14 -14 -16 -14
4 21 -16 -18 -17
5 -19 -15 -15 -12 -10
6 -12 -9
7 -16 -15 -15 -12 -9
8 -12 -9
9 -12 -9
10 -12 -13 -13 -13 -10
11 -17 -13 -13 -13 -10
12 -4 -5 -4 -9
13 -5 -4 -3 -9
14 -12 -11 -5 -17 -10
16 -17 -16 -14 -12 -9

It is noted that the terpolymers 1; 2; 3; 4 according to the invention are the most
effective in the different gas oils GOM 2 to GOM 6. Moreover, from the results in
Table 3, it is noted that these terpolymers 1; 2; 3 and 4 added at a level of 400 ppm to
the GOM 1 do not degrade the filter blocking tendency. This is not the case with the
comparative terpolymers 6; 7; 8; 9; 11 and 16 according to WO 2005/054314, which

greatly degrade the filter blocking tendency measured according to IP 387 and are also



added 210 ppm 210 ppm 280 ppm 210 ppm 210 ppm 140 ppm
1-21-13 -14 -14 2 -16 -15 -14 -14 -16 -14 4 -21 -16
-18 -17 5 -19 -15 -15 -12 -10 6 -12 -9 7 -16 -15 -15
-12 -9 8 -12 -9 9 -12 -9 10 -12 -13 -13 -13 -10 11
-17 -13 -13 -13 -10 12 -4 -5 -4 -9 13 -5 -4 -3 -9
14 -12 -11 -5 -17 -10 16 -17 ;16 T- -12 -9 It is
noted that the terpolyners 1; 2Z; 3; 4 according to the
invention are the nost effective in the different gas
0i |t aFMediveQs FPdrs CMIP 8OURIaddftFvesbE R ihesiibh SudhNas for example
Table 3, it is noted that these terpolyners 1; 2; 3
anifie addidvrsd ; 3t 4 and Bvel of 400 ppmto 10 the GOM 1 do
not degrade the filter blocking tendency. This is not
the case with the conparative terpolyners 6; 7; 8; 9;
11 and 16 according to WO 2005/054314, which greatly
degrade the filter bl ocking tendency neasured
according to I P 387 and are also 13 not as effective
as regards CFPP as the additives of the invention such
as for exanple the additives 1; 2; 4 and 5. 14

CLAI M5



10

1. Use as an additive inproving the resistance to cold
and filterability of notor fuels, of at |east one
copol ymer conprising 5 78 to 87% in noles of at |east
one al pha-olefin, preferably at |east ethylene, " 12
to 18% in noles of at |east one vinyl ester,
preferably at least vinyl acetate, ~ 1 to 4%in noles
of at |east one al pha-beta unsaturated nono carboxylic
acid ester, preferably at |east ethyl-2, hexyl

acrylate. 10 2. Use accordi gg, ApmS! aim 1 of at | east
one terpolyner conprising ~ 78 to 87%in noles of
ethylene, » 12 to 18% in noles of vinyl acetate, " 1

to 4% in molgs a%fane%Mtji\feziT@?&(\é{ng ?}gr %%i@ttaﬁce toléo@ ?ﬂclgffﬁterability of

according toclaiml or 2 ast one copo
W btoafueisief it dadst omezbpalymar congirgig (M) neasured by

GPC i sed betw 3,00 d 3Q,,000, bl
3, 000 1. 205008 4RIt A0 8 SBO AR 5T BT G feast cthylne,
wei ght « M)i21vsaises @d mdiys SERIE 1ganonabing! easprprefedbly at least vinyl

bet ween 1, 000 and 20, 000, preferably ranging from
1, 5008c¢t#O t o 15, 000. 4. Use according to claiml to 3

of at I-eas’tl 8Ne, qg@ﬁl%%ﬁ@%sfﬂn@ﬂ%ﬁ-b%? un&ﬂﬁ%’é&%ﬂirﬂ&lo carboxylic

the resistance to tera Ity wthou

degr acid mstet, peeférably @t lehdt ethiyl-Ahexytl eergtcy of mi ddl e
distillates, such as diesel fuels, domestic fuel oils
for heating 25 installations (DF), kerosene, aviation
fuel s, heavyUsaugcomlingsto crim UsH atleaibdé gpdl ymerpnpnisingf
clains 1 to 4 of at |east one copol yner as an

addi t i vV’ /g inTgelenel ¢tidenst ance to col d and

filterabidistigerhn rggg%f\fihxﬁlagetgte‘e sul phur content of
which is less than 5, 000 fggl@l preferably | ess than 500

ppm noY btoptefiemalss pf eBpl adigates0 ppm or even

5 | ess than 10 ppm and advant ageously sul phur-free. 15

20

25

30

3. Use according to claim 1 or 2 of at least one copolymer with a numerical
molecular weight (Mw) measured by GPC comprised between 3,000 and 30,000,
preferably 3,000 to 20,000 and an average numerical molecular weight (Mn) measured
by GPC generally comprised between 1,000 and 20,000, preferably ranging from 1,500
to 15,000.

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

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

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

less than 50 ppm, or even less than 10 ppm and advantageously sulphur-free.
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6. Conposition of hydrocarbons conprising a major
quantity of a mddle distillate with a boiling
tenperature ranging from 100 to 500C and a mnority
quantity of at |east one copolyner as defined in any
one of claims 1 to 5. 5 7. Conposition according to
claim®6, characterized in that it contains O to 100%
by wei ght of biodiesel of anlrdﬁ and/ or vegetabl e
origin. 8 Conposition according to claim®6 or 7,
charactgr i Z@Bnﬁﬂbs&l’%ﬁtof' HydioRabBRS Ednprisiim %a?&e%,:ﬁti@l & a middle
donmestic fuel oils for heating installations
k edistd teewvithaibatlingriemp@ratitestiasging éawy 1 GOLtel 5087 ¢ gnd 8 mmorlty quantity
6 to 8,
Chcgfagge Eetrol(aze oqgrggrl a@%eh%dqnx Ql?@ (ggcléjlb@t s .’ 000 ppm by
wei ght of at |east one copolyner as defined in clains
to 5 preferably 100 to 0
advantageoué&?“%%G%wagﬁémﬁﬁﬂfewg‘ﬁ m@ﬁﬁﬁﬁ?ﬂ?ﬁgﬂ'tcmﬂm"SOto
acupslbydeight dBloNER! S antrhaliaRB/obvégetaBle sthat.act eri zed
inthat it conprises one or nore other additives
different fromthe copolyners according to the
i nvent 'ém 1t{oh%gzz 1?1%&?@?3‘11?6 cﬁnit 'cﬁé}cht&‘?z%H\{ﬁ that it is chosen
agents, dispersants, ifiers, anfi- foam agents,
bi foarh diesgel ﬁstsddomnit& fupk oitsefom heatirgdinstallaons f(DFyt keprsene, aviation
@lflers i g bricity 20 additives or anti-friction
addtFti BFAYY [Ueb®ust i on- pronot i ng agent s (catal ytic
conbustion and soot pronoters), agents |nprOV|ng t he

cl oud point, pour point, cold fllter pl.ug
anti - seHi nerﬁ}(gl@qqgﬁloa@é?ﬂrgmgé?]@@y RS9 %@gﬁt to%ﬁ&ﬁ%ﬂacterlzed in that

C O eatabides 1Y (89 dbd Ypi By ABEEH: D at least one copolymer as defined in claims 1
to 5, preferably 100 to 1,000 ppm, and advantageously 150 to 500 ppm.

10.  Composition according to any one of claims 6 to 9, characterized in that
it comprises one or more other additives different from the copolymers according to the
invention, chosen from detergents, anti-corrosive agents, dispersants, demulsifiers, anti-
foam agents, biocides, reodorants, procetane additives, friction modifiers, lubricity
additives or anti-friction additives, combustion-promoting agents (catalytic combustion
and soot promoters), agents improving the cloud point, pour point, cold filter plugging

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



