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The prior art describes the use of other products having a synergic effect with the

known filterability additives, notably polymers of ethylene and vinyl acetate and/or
vinyl propionate, as regards the improvement in the limiting filterability temperature and
flow temperature at low temperatures of hydrocarbon distillates of a conventional type.
25 Thus, US Patent 3,275,427 describes a middle distillate from a cut of distillation
comprised between 177 and 400°C containing an additive consisting of 90 to 10% by
weight of an ethylene copolymer comprising 10 to 30% of vinyl acetate units with a
molecular weight comprised between 1,000 and 3,000 and of 10 to 90% by weight of a
polylauryl acrylate and/or polylauryl methacrylate with a molecular weight ranging from
30 760 to 100,000. It is noted that these polyacrylates improve the filterability temperature
determined according to the NF EN116 standard without deteriorating the flow point
temperature as determined by the NF 60105 standard while the ethylene and vinyl
acetate copolymer improves flow.
For the transport of crude oils and heavy distillates via pipeline, the authors of US
35 Patent 3,726,653 were confronted with the improvement of flow notably at low
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vinyl acetate and/or ethylene and vinyl propionate copolymers, have been developed.
Further, the change in specifications since the year 2000, and more recently in 2005, has

25  led the refiner to distinctly formulate the distillates for use as diesel fuels in engines, and
domestic fuel oils used in heating installations.

The distillates used are generally derived from more complex refining operations
than those stemming from direct distillation of hydrocarbons, and may originate from
cracking, hydrocracking and catalytic cracking methods and from viscosity breaking

30 methods. With the increasing demand in diesel fuels, the refiner tends to want to
infroduce cuts which are more difficult to utilize, in these fuels, such as the heaviest cuts
from these cracking and viscosity breaking methods which are loaded with heavy
paraffins, i.e. comprising more than 18 carbon atoms. Further, synthetic distillates
originating from transformation of gas such as those from the Fischer Tropsch method,

35 but also those resulting from the treatment of biomass of vegetable or animal origin,
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types of distillates.
Thus, this invention is not only applied to distillates stemming from direct

25  distillation of hydrocarbons derived from crude oils which are very loaded with paraffins
but also and especially to hydrocarbons derived from the heaviest cuts of refining
operations, i.e. from cracking, hydrocracking, and catalytic cracking methods and
viscosity breaking methods or further synthetic distillates stemming from transformation
of gas such as those stemming from the Fischer Tropsch method, but also those resulting

30 from the treatment of vegetable or animal biomass, such as notably NexBTL and the
distillates containing esters of vegetable and/or animal oils, either taken alone or as a
mixture.

One of the routes selected by the applicant is that of improving the activity of
conventional filterability additives as regards the limiting filterability temperature of

35 middle distillates by adding another polymer as an agent for revealing the efficiency of
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vi Mhyl acetate, of ethylene and vinyl propionate, of ethylene and of vinyl versatate, of
ethylene and (alkyl)acrylates, of ethylene and (alkyl)methacrylates, either taken alone or
as a mixture, comprising from 20 to 40% by weight of ester units.

According to a preferred embodiment, said esters are of the vinyl acetate, vinyl
25  priopionate, vinyl versatate, (alkyl)acrylate and (alkyl)methacrylate type, the alkyl group
containing from 1 to 7 carbon atoms.
According to one embodiment, the homopolymer is obtained by polymerization of
an olefinic ester of acrylic acid optionally substituted with an alkyl group having from 1
to 7 carbon atoms, and of an alcohol comprising more than 16 carbon atoms, preferably
30 from 18 to 50 carbon atoms, the homopolymer having a weight average molecular
weight Mw comprised between 5,000 and 20,000, preferably comprised between 10,000
and 19,000.
According to a particular embodiment, the homopolymer is a polyacrylate
comprising side hydrocarbon chains with from 18 to 40 carbon atoms.
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20  onset crystalhzatlon temperature as measured by differential scanning calorimetry

analysis, greater than or equal to -5°C, preferably from -5 to +10°C.
According to another object, the invention relates to a composition comprising
(A) from 85 to 99% by weight of at least one filterability additive based on a copolymer
and/or terpolymer of ethylene and of a vinyl ester of a carboxylic acid with 3 to 5 carbon
25 atoms and of a mono-alcohol comprising from 1 to 10 carbon atoms, and (B) from 1 to
15% by weight of a homopolymer of an olefinic ester of a carboxylic acid with 3 to 12
carbon atoms and of a fatty alcohol comprising more than 16 carbon atoms.
According to a particular embodiment of the composition, the homopolymer has a
weight average molecular weight Mw comprised between 5,000 and 20,000, preferably
30  comprised between 10,000 and 19,000.
Preferably, the homopolymer is an olefinic ester of acrylic acid with an alcohol
comprising from 18 to 50 carbon atoms.
Preferably, the homopolymer is a polyacrylate comprising side hydrocarbon chains

with 18 to 40 carbon atoms.
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comprising from 0 to 5,000 ppm of sulfur, and containing from 10 to 5,000 ppm of said
composition according to the invention, optionally mixed with other additives,
detergents, dispersants, de-emulsifiers, antifoam agents, biocide agents, reodorant
agents, cetane enhancers, anficorrosion agents, friction modifiers, enhancers of lubricity,
25  combustion, cloud point, flow point, anti-sedimentation and conductivity.

Preferably, the distillate comprises at least one hydrocarbon cut derived from the
group formed by distillates with a boiling temperature comprised between 150 and
450°C, with an onset crystallization temperature Tcc greater than or equal to -5°C,
preferably comprised between -5°C and +10°C, comprising the distillates from direct

30 distillation, in vacuo distillates, hydrotreated distillates, distillates from catalytic
cracking and/or hydrocracking of distillates ir vacuo, distillates resulting from ARDS
type conversion and/or viscosity breaking methods, distillates derived from valuation of
Fischer Tropsch cuts, distillates resulting from BTL conversion of vegetable and/or
animal biomass, either taken alone or as a combination, and esters of vegetable and

35 animal oils or their mixtures.




conprising fromO to 5,000 ppmof sulfur, and containing from 10 to 5, 000
ppm of said { conposition according to the invention, optionally m xed
with other additives, detergents, di sper%ant s, de-emulsifiers, antifoam
agents, biocide agents, reodorant agents, ‘cetane enhancers, anticorrosion
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at which the firpie JRamhfd B the present invention lies in the synergic effect of the use of so-

called “revealing" compounds according to the invention, revealing the efficiency of

(

conventional filterability or LFT additives as regards reduction in the filterability
temperature of these hydrocarbon distillates resistant to the action of conventional
25 filterability additives used alone.

In this way, the invention is particularly directed to the use of a revealing
compound of the homopolymer type in a hydrocarbon distillate comprising a weight
content of n-paraffins containing more than 18 carbon atoms larger than 4%. More
particularly, the hydrocarbon distillate comprises a weight content of n-paraffins larger

30 than or equal to 0.7%, the carbon number of which is greater than 24. Preferably, the
distillate is a cut with a boiling temperature comprised between 150 and 450°C, and
comprises a mixture from 0.7 to 2% by weight of n-paraffins having a carbon number
ranging from Cy4 to Cy.

The filterability additives of the invention are copolymers or terpolymers of

35 cthylene containing more than 20% of ester units. These units are of the vinyl acetate,




crystals form the latter generally corresponding to normal paraffins, with
a chain length greater than or equal to 18 carbon atons, paraffins with
nore than 24 carbon atoms 20 being the first to crystalllze when t he

t enper ature decreases. The advant age of t e present invention lies in the
synergic effect of the use of so- called "revealing"” conpounds according to
the invention, revealing the efficienc conventional filterabilit
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However, they are not efficient for revealing a synergy effect with conventional LFT

additives.
The distillates at which the invention is aimed are selected from distillates with a

25  boiling temperature comprised between 150 and 450°C and with an onset crystallization
temperature larger than or equal to -5°C, preferably comprised between -5°C and +10°C,
comprising the distillates from direct distillation, in vacuo distillates, hydrotreated
distillates, distillates stemming from catalytic cracking and/or hydrocracking of
distillates in vacuo, distillates resulting from ARDS type conversion and/or viscosity

30 breaking methods, distillates from valuation of Fischer Tropsch cuts, and distillates
resulting from BTL conversion of vegetable and/or animal biomass, and distillates
containing alkyl esters of vegetable or animal oils and/or their mixture.

Another object of the invention is a synergic composition of additives dedicated to
distillates with a boiling temperature comprised between 150°C and 450°C, at an onset

35  crystallization temperature close to zero, notably comprised between -5 and +10°C.




15 Preferably, the honopolyner is a polyacrylate conprising side

hydr ocarbon chains wth from 18 to 40 carbon atons. The efficiency of the
reveal i ng conpound varies according to i t? wei ght nol ecul ar mass, to the
chain |l ength of the al cohol and to the nature of the carboxylic acid used
for synthesizing the ester. The honopol yners according to the invention
for revealing the 20 efficiency of conventional filterability LFET additives
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conmposi ti on, frémeoPeRRRA ¥Ripdiifierd ofRHBMneana V38N J¥BaRC dhd@br WRlyDplopidiate,
and/or vinyl versatate, of ethylene and/or (alkyl) acrylates, and/or (alkyl) methacrylates,
comprising from 20 to 40% by weight of ester units. These polymers or terpolymers
have a weight molecular mass comprised between 3,000 and 20,000.
25 In a preferred embodiment of the invention, the composition will comprise from
85% to 98% by weight of ethylene and vinyl acetate copolymers comprising from 25 to
30% by weight of vinyl acetate units and from 2 to 15% by weight of polyacrylate
comprising side hydrocarbon chains with from 18 to 40 carbon atoms and with an
average molecular weight ranging from 10,000 to 19,000.
30 Another object of the invention relates to the hydrocarbon distillate, for which the
sulfur content is comprised between 0 to 5,000 ppm and which comprises from 10 to
5,000 ppm of said composition, optionally mixed with other additives, detergents,
dispersants, de-emulsifiers, biocidal agents, antifoam agents, reodorant agents, cetane
enhancers, anticorrosion agents, friction modifiers, enhancers of lubricity, combustion,
35  cloud point, flow point, antisedimentation and conductivity.




conprised between 5,000 and 20, 000, preferably conprised between 10,000 and
19,000. It is an olefinic ester of acrylic acid with an al cohol conprising
from18 to 50 carbon atons. Preferably, ﬁ e honopol yner is a pol yacryl ate
conpri sing side hydrocarbon 15 chains w from18 to 40 carbon atons. The
filterability additives suitable for said conposition according to the
invention are selected fromcopolyners and terpolyners of ethylene
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br eaki ng neth Istillates stemm ng from val uatiaon of Fischer Tr og ch
cuts, b01 ers ese products containing a major portion of hydrocarbon base formed by at

least one distillate according to the invention and a corresponding minor portion of 50 to
5,000 ppm of a synergic composition of additives using a revealing compound according
25  to the invention. This composition of additives may be present in the fuel or combustion
fuel with at least one additive from the group formed by additives, detergents,
dispersants, de-emulsifiers, biocidal agents, antifoam agents, reodorant agents, cetane
enhancers, anticorrosion agents, friction modifiers, enhancers of lubricity, combustion,
cloud point, flow point, antisedimentation and conductivity.
30 With the purpose of illustrating the advantages of the present invention, examples
are given as non-limiting examples.
EXAMPLE 1
This example describes the nature of the components of the invention and
comparative compounds.
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Cetane as calculated according 50.1 50.2 44.8 - -

to ASTM D4737

IP391 aromatic content

Monoaromatics % 22.7 23 26.6 27.6 -

Diaromatics in % 6.2 5.5 9.1 8.2 -

Polyaromatics in % 0.6 1.2 1.9 3.3 -

TCC (°C) -7/-6.2 -8.3 -1.2 -1.2 5

D86 distillation (°C)

Initial point 167.6 176.8 156.4 162.6 164.1

T10 203 207.6 189.8 195.5

T20 224.7 225.6 203.5 220.7

T50 274.5 270.7 271.9 293.6

T80 317.1 314.1 3313 341

T90 337.4 333.2 354.3 357 360

T95 353.9 345.9 371.1 372

Final point 356 352.2 373.4 382.8




<Cl3 4.53 2.86 2.05 1.77 0.41 Cl3-Cl7 8.61 7.44 4.58 4.2 4.26 Cl8-C23
5.47 4.02 4.64 4.31 9.38 >C24 0.66 0.24 0.94 0.8 1.5 Total of n-paraffins
19.27 14.56 12.21 11.08 15.56 LFT(C) -4 i% 107 FT(C -12 -15 -6 - 6
CPT(C) -4 -7 2 0 7 Density 0.8327 0.8414™0.8541 0.863 0.870 Sulfur in ppm
39.8 320 930 1240 1950 Viscosity at 40C m®/s 2.725 2.752 2.6348 - -
Cetane as cal cul ated according 50.1 50.2 44.8 - - to ASTM D4737 1P391
aromat i ¢ cont%énby msightof Reratss deteomiped by dguid zhrogatogmpphydeast sheematagmphy 2
5.5 9.1 8.2 cod@hyaromatics in %0.6 1.2 1.9 3.3 - TCC (C) -7/-6.2 -8.3
-1.2 -1.2 5 g istillation (C) Initial point 167.6 176.8 156.4 162.6
164.1 T10 2065 5lp7 Empseatre; o5 5 T20 224.7 225.6 203.5 220.7 T50 274.5
270.7 271.9 PPB=aFilt&@bilidj fenipeditdrel 331.3 341 T90 337.4 333.2 354.3 357 360

T95 353. 34 _341. 37 Fi nal in . . *% by
weignt of pashi FaQdppiempedilse P ndhn iy RS TR D0 G RAEE - ooy aphy
coupl i ng FT=TE€Csw Qnsap carpstalligationT températueg adsi |meapuned mbyr aliffersnBalCBTanmdhgud

poi nt t enper afidfimeas ATRBRY @EH ¥%r DREYLPZRRRIRE 1 NP

The FT temperature or flow point measured for distillates used as fuels is the
10 lowest temperature at which the hydrocarbon is still able to flow.

The CPT or cloud point temperature is a visual appreciation of the germination
and crystallization of paraffins, this measurement is less accurate than that of the onset
crystallization temperature Tcc.

The LFT, the limiting filterability temperature of crystals of paraffins precipitating

15 in hydrocarbons at low temperature, is intermediate between both of these extreme
temperatures FT and Tcc: it is intended for appreciating the temperature at which the
size of the crystals is still sufficiently small for not blocking the filters.

Generally, the respective variations of LFT, FT and Tcc are not necessarily related
to each other and are more often dependent on the chemical composition of the products.

20 Examples of distillates F1, F2, F3 according to the invention have an n-paraffin
content greater than or equal to 0.7% and a Tcc > -5°C, while distillates G1, G2 have an
n-paraffin content less than 0.7% and Tec < -5°C.

The distribution of the paraffins is determined by liquid/gas chromatography. With
this method it is possible to determine the Cy-C;¢ n-paraffin concentration in middle

25  distillates.

In a first step, with liquid chromatography, it is possible to separate the middle
distillate according to chemical families (saturated, mono-, di- and tri-aromatic families).
As the n-paraffins are in the saturated fraction, the latter is recovered and injected on a
gas chromatography column where the paraffins are separated according to their boiling

30 temperature and therefore to their carbon number. Finally, the paraffins are quantified by
calibration.

The filterability additives used are copolymers of ethylene and vinyl acetate
referenced hereafter as EVAI in Table II hereafter.
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TCC= Onset crystallization tenperature as neasured by Differential Scanning
Calorimetry Analysis (ACD or DSC) or according to | P 389-93 The FT
tenperature or flow point neasured for di i%illates used as fuels is the 10
| owest tenperature at which the hydrocarb is still able to flow. The CPT
or cloud point tenperature is a visual appreciation of the germnation and
crystallization of paraffins, this neasurenent is |ess accurate than that
of the onset crystallization tenperat 1 imti
filterability tenperature )fvﬁ,w%a&l@o@pfc Har atAdydacdsteCi Pl t Rloldedlar $Ridhd
hydrocarbons at | ow tenperature, [s . .inter nedl ate be ﬁe{%ﬁ bot h of  these
extreme tepperatures FT and Tcc 48 is | eciat i ng™t he

t enper at ur e| BVAwhi ch the s$ize of oghe crystal S |szgst| |1 suffi cigsoby snul

for not bl of] the firtters. Cengrally, tjhe resgeictlve Va“at'!g;@OOT CFT,
FT and Tcc ﬁ@%@mm

dependent opEWWe3 chem cal ¢onposi 0don of tlhe prodiécts. 20 Exariilge of
distillates 1&(;& 2, F3 according &9’ the 1rjventi orb4have anl n- parlgf(fobn

content gre Hhan—or—eqbal—t-60-—7%-and-la—Fce wiv--e—di at-e
@, & have an n- paraffi n content |ess than O. 7%and Tcc < -5C. The

di stribution of the pgp Al oplcBuflfs SN Dot 9RTEhATA 0B 2k

Wth this nmethod 1t n- par af
concentr at i o@hampteﬁsaas of WhEhcﬁf% given f01030%of agtiyq mgteriglsdp angrematiq gphyept of

fhr ohrrat oG ?p#m So}htaréxsl@@?ﬁ '(Q’Eﬁlaﬁ@ h?@dé@é&%ﬁ‘ cﬁth%él'i"?@&b@ cm@bltss addf @b@ilhﬁg 9)@111@ ng
o chemical famlies 0- an ri-aromatic famlies

t he n-par affYW“&rf’émF&i‘gﬁbg@ &b%fgg HFQE‘FF%?{ the latter is recovered and
injected on a gas afdtivhOgamphos, deise! Iyahgzlamestdne qlﬁznﬁédb bmeerBatian af ed
according togtheir pgégl Lng 30 te erat@m n trfxeﬂ ore toﬁ?ﬁel r carbon
nunber. Fi naﬁhﬁ}nor{o%erblggeg%ﬁ%ergﬁog&ﬂgﬁ{l?spﬁgg aﬁy caﬁ i bration. The
filterability adth paresofiesimememenpnd ymebied bofordahglivme awed atiyC aadethen e
ref er encgyl h&fhg[%féﬁ@rmai%S of B'o;gﬁﬁl: ‘Eo lvEntF@ERﬂa{]ekeer or?SQ)l ex lﬁ?—fhé J)btamed

Viscosity at 1 nyl” acetat e vel g %
Mv EVA 1 0. 3mpgums 15 ogpntinuously mtroduced for 6hrs 30 and under stlrrmg in a tank under a

(€]

nitrogen atmosphere containing 75 parts by weight of aromatic solvent and 4 parts by
weight of organic peroxide, this mixture having been raised beforehand to a temperature
of 100°C. Throughout the addition, the set temperature is maintained at 100°C. The

15  reactor is cooled and the resin is stabilized by adding 100 ppm of 4-methoxyphenol, in
order to avoid post-polymerization of the residual monomers which may lead to a
change in the average molar mass of the polymers during storage.

20 TABLE Il
Monomer Acid Density at | Viscosity | Viscosity at | Mw, Mn by
content (mg 20°C at 20°C 40°C CPG
KOH/g) {kg/L) (mm/s) (mm/s) (daltons)

Bl | Ci3/Cn 1.5 0,895 15 5,000 15,000
acrylate

B2 | C3/Cy 0.5 Not Solid Solid 6,770
acrylate measurable




EVA 2 0.4 31 15,000 EVA 3 0.4 36 18,000 EVA4 0.3 24 10,000 The revealing
conpounds used are polyacrylates referenced as Bi, the characteristics of
whi ch are given for 30% of active materialn‘ls in an aromatic solvent of 5
the Sol varex 10 type (aromatic hydrocarbofi*fcut with 8 to 20 carbons and a
boiling point varying from 140 to 320C) in Table IIl hereafter. As
preparation exanpl es, these polyacryl ates are obtained by pol ynerization of
the nmononmer EXAMPIH2| nner nitrogen atnosphere as follows. 100 parts of

this mononer arergeblsehbia{QiRRanths £ HowE thetbentBE &M {heNingl&mpounds
solubilized in 158 Egrts of aromafic. solvent (Sol varex loog(rﬂipla(\{(ﬁr.ex 150) .
n

of I
The obt ai necRecPRdiRpe thesinyentiqn gt thejr inflpersg ek ther ehicRFY Hyesy on
stirring in dstiliuis RiRdeic avertion’2adoh Gitdi@iker e contai ning 75 parts by

wei ght of_ aromati.c.sol,vent and 4 rt.s. by, .weight of or i.c per.oxi de hi s
m xture Raving btag)r\e ?gi%a@ber%gfeorre@ﬁ ‘&bt?lélxg by agtnﬁrtge %gff"m%%@foé‘ﬁr%ﬂlﬁ out
t he additi omglotécher Betombeinpiomwithehe  FaadditvesddVAt 1 200 EVA Reorl therbamtdowi i s
cool ed and t&lgil[a%si nis stabilized by adding 100 ppm of 4-methoxyphenol, in
order to avolr'd post-polynerization of the residual nonomers which may | ead
to a change in the average nolar nmass of the polyners during storage. 20
TABLE 111 Mononer Acid Density at Viscosity Viscosity at My, M by content
(my 20C at 20C 40C CPG KOH g) (kg/L) (mis) (mm's) (daltons) Bl C18/C22
1.5 0,895 15 5,000 15,000 acrylate B2 C30/C40 0.5 Not Solid Solid 6,770
acryl ate nmeasurable 14 EXAMPLE 2 The present invention ains at show ng the
benefit of Bi revealing conpounds according to the invention and their

i nfluence on the efficiency of LFT additives on distillates Fi of the
invention and on G distillates. 5 Table IV gathers the results obtai ned by
conparing the efficiency of Bl, either alone or in conbination with the
LFT additives EVA 1 and EVA 2 on the Fi and G




distillates. 15 TABLE IV Anount in ppmGL G F1 F2 F3 Distillate alone -4
-81 07 Tcc -7-83-1.2-1.25 EVA1l 100 -7 -10 -7 1 7 200 -13 -10 -11
37 300-13/ / 47 EVA?2 100-8-943§ 200 -11 -17 3 2 / EVA1B1 100
-8 -9 -11/ / 95.5/4.5 200 -11 -10 -10 -&-7 300 -14 / / -8 -10 EVA2BL
100/ -10/ / | 95.5/4.5 200/ -19/ -6 -10 B1 4.5 -4-8107 9.5-4-8
118 It is observed that the Fi distillates with Tcc greater than -5C are
not or not very b5 reactive to EVAI alone but are reactive to synergic

m xtures EVAI/Bi while the G distillatraBrgingi de the invention with Tcc

e -

| ess than -pCare onty feactive to the afon I'T 1S tOo [pe poted tha
the reveal i ng (‘nml;mund B g‘ﬂ%&“ﬂ'&@ﬂa{l anﬁ\nr <:hn§ any | E’l‘ af f it ency 30n
ei ther of thpidtdlaieldles of Fi or G dijstil-hates. 19 EXAVALE 3 The present

exanpl e desfIibesS The 1TnilUENCE Of T(HE re17at| e ncent narign o['r the 5
reveal i ng c;tﬁ%umds—a—énd—ai—t—he—kﬂ_add;_t_wes_égm_ j “BVAI - Jr_eP-;,%t iLlon~of
LFT tenperpEWes of Fi |distil0®@tes tiypicdl off tfi6 i pverfion. 1b Tabl& V
gathers the| filterabiligy te aturgs of theldislilT|atgs FI[ and F2 when
the concentration of the re‘r;ga. HAg corrpolt;nd Bi %]E:) VR gg fgr ngr a;chV—VZ—

concentratipns of the VA /BB0&onposlitield 16 / / 4 7

EVA2 100 -8 -9 4 3 /

200 -11 -17 3 2 /

EVAI1/B1 100 -8 -9 -11 / /

95.5/4.5 200 -11 -10 -10 -6 -7

300 -14 / / -8 -10

EVA2/B1 100 / -10 / / /

95.5/4.5 200 / -19 / -6 -10

Bl 4.5 -4 -8 1 0 7

9.5 -4 -8 1 i 8

It is observed that the Fi distillates with Tcc greater than -5°C are not or not very
5 reactive to EVAI alone but are reactive to synergic mixtures EVAI/Bi while the Gi
distillates outside the invention with Tcc less than -5°C are only reactive to the EVA
alone.
It is to be noted that the revealing compound B alone does also not show any LFT
efficiency on either of the families of Fi or Gi distillates.
10
EXAMPLE 3
The present example describes the influence of the relative concentration of the
revealing compounds Bi and of the LFT additives EVAI on the reduction of LFT
temperatures of Fi distillates typical of the invention.
15 Table V gathers the filterability temperatures of the distillates F1 and F2 when the
concentration of the revealing compound Bi is varied for variable concentrations of the
EVAIi/Bi composition.




TABLE V F 0 ppm 100 ppm 200 ppm FI EVAl 1 -7 -11 Fl EVA1B1:97.8/2.2 1 -13
-11 Fl EVA1IB1:95.5/4.5 1 -11 -10 Fl EVA1Bi :90/10 1 -11 -11 G EVA -4
-15 -17 d 1/131: 96/4 -4 -15 -17 d EVALIBI:92/8 -4 -12 -14 @&
EVA1B1:82/18 -4 -8 -11 The conducted tests by varying the EVAL/Bl ratio
show in the case of Fi distillates, an optinmum efficiency for small doses
of revealing compound. 5 Wien taking G_distillates, a loss of efficiency
of the EVAIs is seen on the contrary WABLE Ncreasing concentration of
reveal i ng corrq:ourds Bi, expr essed by an Ob}i}ﬁr easle i Iilod)pﬁnfl |t er ap iy

t enper at ur efof _thedistTtiateEXAVRLE 410 The present exanpte describe
the preferredFfhollymers oE%He inventli on sdlected fromfhe pol ymersllof

ol efinic esters qf cgvhq))ml iog gacp ds |and of1 an alicohol .13{ The questii on i
of descri bi rhe i atgre of tnhe carboxytic acid and rhat o
the chain | gglh of 9\%&#%253?4 tlhe dedrease lof TKA ltilterahil T]TQJI

t enper at ur e| oF1{ thqa\lfAlm]dgﬁZodl stfillatgs. 15 |In thq1corrp05| tionmi
according.tp fhelinventi the conient of, honopol yime o1 et esters
of carbogyl Lcézuds_and_m_al cohgl s ..59/nfpr A 1‘—13A co fnnfnif

95.5% The [co@pogi ti oBVAdrBEM6/4 n t e di st4d || at gs var+lés fromO tel7300 ppm
in the pres?gélTeé?prﬁAhlﬁkm?g obt gi ned { sultsl are qgt hered in Tgble V

hereafter, & ABLE M- NMohgmer—usedfor—May 0 ppm-200-Hpm Q%—ppm——-————
synt hesi zi ng Ghe ir evéeENADB1( BHI8al i ng corrpfbund B corrpe&nd) Wthidut - 1 4
3

The conducted tests by varying the EVA1/B1 ratio show in the case of Fi

\*J

U

distillates, an optimum efficiency for small doses of revealing compound.

5 When taking Gi distillates, a loss of efficiency of the EVAls is seen on the
contrary with increasing concentration of revealing compounds Bi, expressed by an
increase in the filterability temperature of the distillate.

EXAMPLE 4

10 The present example describes the preferred polymers of the invention selected
from the polymers of olefinic esters of carboxylic acids and of an alcohol.

The question is of describing the impact of the nature of the carboxylic acid and
that of the chain length of the alcohol on the decrease of the filterability temperature of
the F1 and F2 distillates.

15 In the composition according to the invention, the content of homopolymers of
olefinic esters of carboxylic acids and of an alcohol is 4.5% for an EVAI1 content of
95.5%. |

The composition content in the distillates varies from 0 to 300 ppm in the present
example.

20 The obtained results are gathered in Table VI hereafter,




F2 Bl
Cl6 stearyl

net hacrylate 16,100 1 4 F2 C12 | auryl

C18/ 22 acrylate 13,370 1 -6 -6 F2 C18-22 nethacrylate 17,100 1 3 F2
nmet hacrylate 11,985 1 3 2

F2 C30/40 acrylate 6,764 1 0 -7 F2 Cl16 s./earyl acrylate 13,660 1 5 3 F2
Cl2 lauryl acrylate 14,030 1 3 4 F Wth - 1-7-11 F Bl C18-22
acrylate/ 2-ethyl- 7,649 1 0 -1 hexyl acryl ate: 80/20 F1 Bl1 C18-22 /
2-ethyl-hexyl 7,555 1 0 -2 acrylate: 50/50 F1 Bl C18-22 acrylate / vinyl
9,701 1 0 -2 acetate: 70/30 FI Bl C18TABLE Ykohony| 8,382 1°0 -1 acrylate
1 70/ 30 FI Bl C18- 2Rfoa6m¥t dded 16 000 1 - 2w 10 TO? pif f|i Cl0®pm Of 30W8ppm
reveal i ng clonpd und ari.es depen t he.cha engtlh of "the|al cohol and
on the nature of e§iZipg FY‘E?”&EH Efé(ag'f“l% synt hesilzi ng the pol yester| 5
I n Tabl e VI| above, efdongporndB tests |wesmpamaxd)i pd out with revealing
conpounds sy fhesi zed‘@&lh mopol ymgri zation o allkyl acryl4at es Wltf_;’ a
chai n | engt Ri—vgryi-Rg—+ Cl2t o C40(accordi-pgto—tHe—operatihgprocedure
descri bed i|nFE) arrpl BlI)ls/zil'a”wﬁeter esullts 18,38 | y| show that ti6e positiwe
effect of t reve I n o¢curs f@ar pplymers [consksting I n
majority ofhﬁz H ;%"a %rg%ﬁﬁ?&ﬁ?&m Beslts] lr(@su. S anfe 10—obtatrnred—wth—
C18- C22 acryF%tte enchte@Bd noAbacayleigl afe. IGHWEr testst by [repl 4ci nglt he
reveal i ng ¢ Qun ) L RR rs|synt I zed byy cdapol yReri zation of the
C18- C22 acrif%’c gﬁ‘ﬂ?“}y.% at’.)f%?an, \.af?% 751-30)—or vvitEEZ- ot hy?-hc)\|
acryl ate (rlaf20 80/ 2@3dwcﬂcad¢t§0) show tﬁéﬁ‘*these copollymer 8 are| not -7
efficient 181:2 as C@E@fe@ﬂd%ﬁté he c¢orrgsgypndi ng G18- 22 hgnopo| ynens. They
even have detr m—;mou -||t:u as—Tegards the| tFT tenperature pf—tiTe
distill ates ar di fig 1wyl #aylatenyent i o e _nat urle oft t he3carboxyl e acjd
is also a gignpilficant mpesdmRter, the test_s descri bed -7 -11
F1 | BI1 Cyg-» acrylate/2-ethyl- 7,649 1 0 -1
hexyl acrylate: 80/20
F1 Bl 013-22 / 2—ethyl—hexyl 7,555 1 0 -2
acrylate: 50/50
F1 | BI Cig-» acrylate / vinyl 9,701 1 0 -2
acetate: 70/30
F1 B1 Cyz-2; /isobomyl 8,382 1 0 -1
acrylate : 70/30
F1 B1 Cyg-2» acrylate 8,000 1 -11 -10

10

The efficiency of the revealing compound varies depending on the chain length of
the alcohol and on the nature of the carboxylic acid used for synthesizing the polyester.

In Table VI above, efficiency tests were carried out with revealing compounds
synthesized by homopolymerization of alkyl acrylates with a chain length varying from
Ci2 to Cyp (according to the operating procedure described in Example 1).

These results clearly show that the positive effect of the revealing compound
occurs for polymers consisting in majority of alkyl chains above Cys. Best results are
obtained with C;5-Cy; acrylate and Cs0-Cyp acrylate.

Other tests by replacing the revealing compound B1 with polymers synthesized by
copolymerization of the Ci3-Cx acrylate with vinyl acrylate (ratio: 70/30) or with 2-
ethyl-hexyl acrylate (ratio 80/20 and 50/50) show that these copolymers are not efficient




5 above carried out by replacing Bl with honopol yners of esters of Cl2, Cl16
or C18-C24 nethacrylic acids show that they are not as efficient as their
honol ogs obt ai ned by honopol yneri zati on g% esters of acrylic acid. This
exanpl e actually shows that the required | ection of the polyacrylates of
the invention as a revealing conpound of the efficiency of the
filterability additives on the 10 fllterablllty tenperature of the
distillates & comparedpailhs then corrpspopdingn CisCrotowrpelymers. nThevekver haye a
prior art. QiiiméhiaD cfb& S RSaAIsCthe THT Rahp@tul of AR ERANASS hEcRdiag aertHe ng
to the invention, the problemof |owering the LFT tenperature of
distillates WEMOFcc greater than or equal to -5C may be sol ved. { 19
CLAIM5S 1. The usEhé mtarequdliemhda@hcdblﬂtﬂs h]lsaamgtﬁﬁdan’apdmhbﬁenghet ESltpdem-ibeda

tcggcralr Ztetcjjr eb%;s()%rregrs%er%gdﬁ%g %glg%ngpglr \3’14’ n‘lir?\%ggt%ﬁldf‘é ”or (F'f} ng
great er t hanmethaexylialacids she@, that élife’rabllyotfasoﬁ‘ﬁicsm ﬂ%) thellom)m@l‘oga Cﬂi’&ﬂﬂﬁo yner

obtained fr xylic acid with 3 to 12 carbon
at ons and o%@ﬁ%ﬁ%ﬂggn?w&&fﬁgyﬁéwechalg of nore.than, 16 _ car bot{_}ﬁ
g

atoms and opt i onh¥i yxaﬁplslaemaﬂy éh%w the geapired select R @ohBrrylaleseof]
the efficiemg¥ntth dsid ieeré@ﬁng ddnypoed loElth@sfﬁla&aeyd oﬁmeaﬁlc@mhpynﬁdnmmrthe

Lo 5 carBbn. AEGHEHAT Feperariichidhe Bists o it of s ¢ FyeRRitnd ialhal 2

The use accovidwngf the pmbxaantn Olﬂgxhaﬂethe syhergivycmatuaativmnofdhes compasifon aaopling es
a wei ght content .of  n- CHMy r

qroater thad By iR R prb R o RIcihp EPER bnflrable SR MM W Tec
wherei n t he giegigr tenepedralifosts’Clmayb ses a vvel ght cont ent gr eater than
or equal to 0.7% of n- paraffins, the carbon nunber of which is greater
than 24. 4. The use according to any of the preceding clains wherein the
distillate conprises a mxture of 0.7 to 2% by wei ght of n-paraffins

havi ng a carbon nunber 20 ranging from C24 to C40 5. The use according to
any of the preceding clains wherein the filterability additives are

copol yners of ethylene containing nore than 20% of ester units. 6. The use
according to any of the preceding clains, wherein the filterability




additives are selected from copol yners of ethylene and of vinyl acetate, of
ethyl ene and 25 vinyl propionate, of ethylene and vinyl versatate, of

et hyl ene and (al kyl)acryl ates, of ethylen? and (al kyl ) et hacryl ates, taken
al one or as a mxture, conprising from 20 ? 40% by wei ght of ester units.
7. The use according to any of the preceding clains, wherein said esters
are of the vinyl acetate, vinyl propionate, vinyl versatate,

(al kyl )acryl ate and 30 (al kyl ) net hacr yJ&&BMBype, the al kyl group
containing 1 to 7 carbon atoms. 8. The use according to any of the

recedi ng cl ains V\,her n the obt ai he neri zatijon of
P oreti i c astol of i pis a At eilals Fr RS e it erLisey
group havi ngbdwten T5@ andb@ﬁO%(l‘ and withngh ofiscaoryatatitdatibn tmnmrauum agmemsueed ban
16 carborn at [ 0 2 ner
havi ng anjV\BI g@renﬁaﬁgc%%g %alo[dﬁ{agltrgf%ngl ﬁl? ﬁelbfflgn at & Ci hgggf%gtg?@ N

avera I"ec conprlse
20, 000, preféragpytrl of & bamopelywen obB{rEd (frem dn kdeiigo ester ofrmanbgéyhc ac1d

accordi ng toyaRys Rf 13 B&‘rbeﬁ%&ﬁﬁﬁ 5}9;1 6f 2iE¥8y alDRSISoM ﬁri% &@H@ﬂ%‘fﬂiﬂ}é tha?a AL
pol yacryl ate corrprl sing sid XY rocarbori chaips wth ? 5 carbo

atoms. 10. TH& %@oaw@ﬂcﬂmgn%l #n glefiniq doubls Bondyiap g 99!!&10#% AHgveling ths e d

in that the efficikhty bﬁﬁﬂeﬂabllﬁﬁ beditieeh Basedroh RecopbBiier land/es te@pdlf@mar bbéthilegle
150..and ,45 rlsn t|II

t t th
v Bt it § FIRG HE ey acbacioRy s piad dBths i Siamph afbaly SreLo gpSshol O
distillates simprsing! fo hevabtrstytsc cracking and/or 10 hydrocrack| ng of

distillates in vacuo, gistidk! %‘g g?&ﬁ%sﬁﬁl tc’afﬁgt fir Q,&Heﬁﬂpsthfeywd,%%}ié ?Qﬁuate

and/ or viscosity 'breaking met Sti enm n omva I on of
Fi sher Tr opesanprisgs 8 weight cantens of Iap@gfﬁnéwntaimgg momﬁhBrrllE?G@rWérﬂmr@hgr@ﬁter
veget abl e anglg@uem@ni mal  bi omass, and distillates containing alkyl est ers

of vegetgble or animal _oils, take al one or a mxture. 15 11
conposi t§%on CO[Tpr si nglB¢ HS&t APGOT B&s S tanyg ngﬁ'ﬁ) PE® lFlgeF]é‘BP?lY"berﬁ’@dlﬂE‘? ve
based on a clppbouiton aRtllgie comppedsyd®eigit cohlest greeteptithn @f equalVtongl7%est ar of

b | 5 t I hol i Si
T o 20 Y oRieia bt Sarton fombi e R W o i o ector of a0
carboxylic acid 4i t h 3TheouseRaccardmgnto 20y af dlmplapﬂzﬂimg c]aimsawﬂlyreiai dlchiilst_illate
conpri si ng ngy&,than Hagxrtg:%r&o@ﬂb% @b?f?%hyﬁo??f-ﬁﬁﬂafﬁﬂs Hhab Bl £ cRHOH Hohitlr 2

synergi c_effect. as re the filter
ranging from Cy4 to Cy.

5. The use according to any of the preceding claims wherein the filterability
additives are copolymers of ethylene containing more than 20% of ester units.

6. . The use according to any of the preceding claims, wherein the filterability
additives are selected from copolymers of ethylene and of vinyl acetate, of ethylene and

25  vinyl propionate, of ethylene and vinyl versatate, of ethylene and (alkyl)acrylates, of
ethylene and (alkyl)methacrylates, taken alone or as a mixture, comprising from 20 to
40% by weight of ester units.

7. The use according to any of the preceding claims, wherein said esters are

of the vinyl acetate, vinyl propionate, vinyl versatate, (alkyl)acrylate and
30 (alkyl)methacrylate type, the alkyl group containing 1 to 7 carbon atoms.

8. The use according to any of the preceding claims, wherein the
homopolymer is obtained by polymerization of an olefinic ester of acrylic acid
optionally substituted with an alkyl group having 1 to 7 carbon atoms, and of an alcohol
comprising more than 16 carbon atoms, preferably from 18 to 50 carbon atoms, the




tenperature LFT as neasured according to the NF EN116 standard, of
hydrocarbon distillates with a boiling tenperature conprised between 150
and 450C and an onset crystallization teg&nerature as neasured by
differential scanning calorinetry analysi 25 greater than or equal to -5C
preferably from-5 to +10C. 12. A conposition conprising (A) from385 to 99%
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20  atoms and of a fatty alcohol comprising more than 16 carbon atoms

A and B being in a ratio producing a synergic effect as regards the filterability
temperature LFT as measured according to the NF EN116 standard, of hydrocarbon
distillates with a boiling temperature comprised between 150 and 450°C and an onset
crystallization temperature as measured by differential scanning calorimetry analysis

25  greater than or equal to -5°C preferably from -5 to +10°C.

12. A composition comprising (A) from 85 to 99% by weight of at least one
filterability additive based on a copolymer and/or terpolymer of ethylene and of a vinyl
ester of a carboxylic acid with 3 to 5 carbon atoms, and of a monoalcohol comprising 1
to 10 carbon atoms and (B) from 1 to 15% by weight of a homopolymer of an olefinic

30  ester of a carboxylic acid with 3 to 12 carbon atoms and of a fatty alcohol comprising
more than 16 carbon atoms.

13. The composition according to claim 11 or 12, wherein the homopolymer
has a weight average molecular weight Mw comprised between 5,000 and 20,000,
preferably comprised between 10,000 and 19,000.
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between 3,000 and 20,000.

19. The composition according to any of claims 11 to 18, comprising from 85
to 98% by weight of copolymers of ethylene and vinyl acetate comprising 25 to 30% by
weight of vinyl acetate units and 2 to 15% by weight of polyacrylate comprising side

25  hydrocarbon chains with 18 to 40 carbon atoms and with an average molecular weight
ranging from 10,000 to 19,000.

20. A hydrocarbon distillate comprising from ¢ to 5,000 ppm of sulfur,
containing from 10 to 5,000 ppm of said composition according to any of claims 11 to
18, optionally mixed with other additives, detergents, dispersants, de-emulsifiers,

3¢ antifoam agents, biocidal agents, reodorant agents, cetane enhancers, anticorrosion
agents, friction modifiers, enhancers of lubricity, combustion, cloud point, flow point,
antisedimentation and conductivity.

21. The distillate according to claim 20 comprising at least one hydrocarbon
cut derived from the group formed by the distillates with a boiling temperature

35 comprised between 150 and 450°C, with an onset crystallization temperature Tcc greater




26. A heating fuel oil conprising fromO to 5,000 ppm of sulfur conprising
at least one distillate according to any of clains 20 to 24. 27. A heavy
fuel oil conprising at |east one distillate according to any of 20 clains
19 to 23. ABSTRACT USE OF COVPOUNDS R LI NG THE EFFI ENCY OF
FI LTERABI LI TY ADDI TI VES | N HYDROCARBON DI STI LLLATES, AND SYNERA | C
COMPCSI TI ON CONTAI NI NG SAME The invention relates to the use, in a .
hydr ocar bon @B or jegualdo\id?®, prefesahly egmprisedbbeteeen &5°6F anskt {EEn compriging the
35]9][ err] tC alnﬂiiéglllﬁés)/ﬁb?' dﬂeé%ﬂisﬁﬂatwﬁsﬁg v&&ﬁnﬁitﬁlatéﬁ eh}aﬁotréa@éﬁﬁ?iétﬂ@ht distillate%:
erentia ori ri c.Ana s 0 er an ua err]C,
preferably of em%’[“égge gl i %ﬁ?ﬁ%%&%l?ﬁdltﬁ S &dc% g{ﬁlhﬁges
ol efinic estmsulthg foan HORDSI @pa(ﬂodvel‘éloﬁ M&Zwea:shprbre&lmg nagtiebdsy distiHateat ty
al cohol nt gLnin h b I an
o1 of 1t ¢ Sourami doil Juflafin, oFHithe: OpdH, GAL MRA R dbh '
filterabili tsonydion w%geg@m@&jamﬁommpmaymn@ndﬁmn tlenp ot y*lmr@n@iﬂnmommd]e

and of vi ny'es?e?&@fvégeta%l&aﬁ{d%&l'cﬁﬁ%?'ﬂﬁn%ﬁu& 12 carbon atons, and of a

nonoal cohol contal ni'n carbgon atoms._ The invention is aI so directed
to an additive %?orrpos; The dintilaierprosding toansoph/dams 204 2 cempeisingccontent of
filterabilitypaféids coftditing GRIOIHAAL B QBrboh tabond) gﬁa‘afdrothaﬂtr% Byeweight. addi ti ve,

and al sa o the gombusty o fcls mt or " uel; and o, fuelothal commrise

greater than or equal to 0.7% by weight of n-paraffins, the carbon number of which is

greater than 24.
24, The distillate according torany of claims 20 to 23 comprising from 0.7 to
2% of n-paraffins having a carbon number ranging from Ca4 to Cao.
15 25. A diesel fuel comprising from 0 to 500 ppm of sulfur comprising at least
one distillate according to any of the preceding claims 20 to 24.
26. A heating fuel oil comprising from 0 to 5,000 ppm of sulfur comprising at
least one distillate according to any of claims 20 to 24.
27. A heavy fuel o0il comprising at least one distillate according to any of
20 claims 19 to 23.




