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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




acetate copol yner inproves 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 i nprovenent of flow nqgtably at Iow 2 tenperatures at
whi ch these products m ght congeal in the%pi pelines. In order to irrprove
these properties in hydrocarbon conpositions containing paraffins, 5-20% by
wei ght of which have a boiling point above 350C and a softening p0| nt
above 35C, tiemperausas afrwhich these pradueld anighf acoged és thequpglinss-tih onder 1Qimpreve o
2% by wei ght th@§e %ﬂﬁ&’tﬁéﬁﬁf hfdr&a%ﬁdﬁ &épd%ftlcﬁi@ c@hﬁfdu{%ﬁarﬁﬁ%ﬁr 596%0931 Rt be

acids with 3 car bopn, at ons an_al cohol %ﬁbon at ons
and with a n’B %6 a @5&0}%%4%3% G a@@@e%g roweebmo% ipyentors

et hyl ene andpmpﬁseu adé@gab ﬂle@ep@lnwﬁﬁo r(p{gxﬁ It@g‘VJ]ﬁ)f)Weight szﬂ@olyﬁfeﬁf:@maﬁiréf

b0 000 t & soobmttlelifie St o PS Tk 35 B fropfecwiTE i fleghl it 187

et hyl ene andtoﬁ&mtbmrﬂ@ms end:mtthlayndcculaﬂwl g ghigianging from 0,000 tcol 000,000, wittoz der

to control t f [ r S
than 3061 n AYSHE linIReAld Sblyind ooBi i %n%bﬁ%ﬁ.tﬁﬁﬁ?% R 210 22200
and 480C, t henitsaof Kol asetatgswitht @rhtavaragganlzgl o BisiEhe c&‘dgg) A0 tte GOR09e the

m ddl e distip dl?x‘n@ﬁc Jfﬁolﬂxpli’%ﬁcp o?%leﬁ}ﬁc%te@mve?feﬂ@léﬂé(%ﬂ% B #cchARBRd lgﬁi%f of
an ol efipic ‘ester of gﬁﬁéﬁb-j met hacrylic 15 acid conprising an al
t ons

chai n wilth 14ngge fiom and a nol ecul ar wei ght ranging from 1, 000
to 200, 000, wi thinardertthybainel thadlza iofiyHe cﬁymlatoépmﬁhismenmmtdmnfentsnmnhﬁn
average mol egyil.an, e &qifa?e%% %”a uifld @P?orﬁoﬂsoeﬁ%e%v”&rn' 093

ol efinic estel BVEF &t &na "And: Vi ny a opol rang |n 18rorh 1 1
to 20: 1. Butquthmrs f Uﬁef’atmlflelﬁ;‘lﬁ@ Immsetas}dmg t@ﬁm&@:mdcﬂé dtstlﬂatleei‘élpgmltbll% es,

the present t ol Fﬂ % filkd bt 9@18&10&5]?&]& B9 ath OBt ronOW é;é‘stép 8@&&9}? (foé rh&ﬁz?&yhc

sour ces, SUC |ese s and ave ver f erent
conposi th5onsa°|lc} Gﬁmpﬁagé g alkﬂechﬁl@d‘rlﬂl & §@|1|6| earen aloguaha meleculaywerighting

for \I/vhl Chtt{l@nélh }ﬂ?ﬁﬁtlhlt oooltw @@tﬂm%? With E@teﬂﬁzﬂéhetdiﬁsﬁn a@t@@oﬁﬂ blewgthadld
vin acetat e or e e e olyners e pee
Hevel oped - TR AP eragh dRal Rl o Pights [R5, AR R DO bE HoRtogo e umd B 66> Shina
nor e recent | olefimic Eﬂeﬁovelngeﬂly%elaedi vinybacetdte bepolymaerdianging dtoy0.fl dr tmB0at.e t he
distillates for E\?tégvaﬁl %ﬁ%?éaﬁg{%ﬁ%fy%tfﬁﬁﬁkﬁa?se&'mﬁﬁ% d&ﬁ{"%ést {h% més%htd;%}dd%e

used in heating I 'oNns es used are

from nor2d cdhﬁll@keSrsémnmmgg&méheawm ofithesa sewroese smhefmheﬁgl fllfebmﬂdl fpelatils,
distillati onRf nBydveslRRRSt ARPoTRYNE HoH Ms8 I BB middle distillates produced

previously and for which the filterability additives notably those based on ethylene and

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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Therefore there is a need for adapting the filterability additives to these novel
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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.t.nan 20% of,.ester units. 20 Preferably, the filterability
additives ar‘?ngaé?lggpboﬁe r%loég%%fswgs'of et hyl ene and
20 Preferably, the filterability additives are selected from copolymers of ethylene and

vinyl 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 crystallization 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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20 Accordmg to another object, the invention relates to a hydrocarbon distillate

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.




15 According to a preferred enbodi nent, the conposition according to the

I nvention conprises from85 to 98% by wei ght of copol yners of ethylene and
of vinyl acetate conprising from20 to 3Q% by wei ght of vinyl acetate
units and from2 to 15% by weight of polyacrylate conprising side

hydr ocarbon chains with 18 to 40 carbon atonms and an average nol ecul ar
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The advantage of the present invention lies in the synergic effect of the v 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,




I nvention. According to another object, the invention relates to a heavy
fuel oil conprising at |east one distillate according to the invention.
The invention applies to distillates vvhicE=u may be used as diesel fuel or
heating fuel oil further called donestic el oils. These 15 distillates
have an onset crystallization tenperature or Tcc larger than or equal to
-5C, preferably conprised between -5C and +10C. This tenperature Tcc is
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L odt he use OL , atnﬁ/s?diﬁv& e ORI &ﬁpfeﬁ?y bﬂmtgﬁb?@;adaﬁms iaf&]:coﬁ*ding to the
ydrocarhon distillate conpyising a.wei cont en n-par.af fins .
Cont ar o 1 BB E DEmOp BRI 15 Ry TR0, pr ICEE bl 6 agrple
t he hydr ocar fuid optisdalllyl sabstitaedpriils as atkyher@ipt haodmg end 7oarberpatoaisf amdof am ger
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ref oraby, g0l i plot g 1833 RHARShs Bietlabirdrh 18KE30 Srbi AL |
bet ween 150 and HEQ@meprdymemmsai weightaveriage maedulayweaght Mo comprisedbetyigen of
n- paraffins ' B?ﬁ% ?ﬁu_g:q d The
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Vi nyl acet at ®ith $ronV1 0 4PERPdOMBIE, Vi Nyl versatate, (al kyl)acrylate, and
(al kyl') met hacryl.at e e, t al kyl. rou ontaining.from1l to. 7 carbon
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i nvention arg,caPAbMIBESAAT fdreIRROVIR' fhe flow point of the easy-to-treat distillates.
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.




wi th a weight nol ecul ar wei ght conprised between 5,000 and 20, 000. These
copol yners or terpolyners have ester contents conprised betwen 20% and
40% The additives revealing the effici engy of filterability additives
according to the 10 invention are honopol’yners obtai ned by pol ynerization
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distill ates chamsgyih Hgmisim BOB RIS on of vegetabl e and/ or ani mal
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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.




as regards the filterability tenperature LFT of the distillates according

to the invention, LFT being neasured according to the NF EN1 16 standard.
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nodi fiers, enh ncetﬁs of lLubricity, conbuystion,
- boilers, these 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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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




are given as non-limting exanples. EXAMPLE 1 This exanpl e describes the
nature of the conponents of the invention and conparative conpounds. 11
The distillates according to the i nventioi:%resi stant to filterability or
LFT (CFPP) additives alone are called Fi d the distillates non-resistant
to these additives are called G . They are described in the Table |
hereafter. 5 TABLE | Gl & Fl1 F2 F3 % of normal paraffins* <Cl13 4.53 2. 86
2.05 1.77 0. %% byzight pfpagffins determiged by dignid shromatograrhysgas chaomatographyy
4.31 9.38 >EAfhlidg66 0.24 0.94 0.8 1.5 Total of n-paraffins 19.27 14.56
12.21 11.08 _g,is LFT(C%ar-4 -8107 FT (©Q -12 -15 -6 - 6 CPT(O -4 -7
207 Densi%'f/— loFRMRSTANE, 0. 8541 0.863 0.870 Sulfur in ppm 39.8 320 930
1240 1950 \VLETeskiltyrabilitdfimperdiie 2. 725 2. 752 2. 6348 - - Cetane as

cal cul at rdin 0, . 2.44 8 - - A P mati c
Cantant NonaEP LRt oot Bednis afcadimdhy BEMDI0 IERDAIOTRL £
8.2 - Pol yar 60 nseh crygalfzation te@p@a®re apCangagired 7bye Diffeigntal- Scanning 2 5
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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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T20 224.7 225.6 203.5 220.7 T50 274.5 270.7 271.9 293.6 T80 317.1 314.1
331.3 341 T90 337.4 333.2 354.3 357 360 T95 353.9 345.9 371.1 372 Final
poi nt 356 352.2 373.4 382.8 12 *% by wei ggt of paraffins determ ned by

| i qui d chromat ography/ gas chr omat ogr aphy oupling FT= Fl ow tenperature LFT
= Filterability tenperature 5 CPT= Cl oud point tenperature as measured by
ASTM D2500 or EN 23015 TCC= Onset crystallization tenperature as neasured
by Differential Scanning Calorinetry AdBLEIL (ACD or DSC) or according to

| P 389-93 The FT tenperatu evggogiﬂychwlwmt Megsiy) aektater di Stoldcala®sveiphed | as

fuels is the 10 |owest tenperat ch the h.d’o?c/?rbon Is.still able
to flow. The_CPT or cloud point pra'rurp"(?lgerg(w hte Twm he
germ nati on| EgRdl crystal li zation o_1’3 par af fli ns, tI8 measufrenment9,580 1 ess

accurate th T of the pnset rystallijzation Jenperatjur e I1GG.,~sAne LF[,
the limti né%%@me%e—me%m—sl—m—w af fi ng%’oog

preci pitati hBVALS i n hydrocar bonsQdt | ow tjenperatire, is i nt er m8clioat e
bet ween bot EQ’ ihese extrene tepperaturdgs FT a Tcc: I S ||at0%6ded for
i i #n fnn‘nnrafnnaf WAl ech t ha Sl 70 A& tha hr:cfalo oo+|ll
appreciatin g—at—whreh—thel size o6+ the VS ;
sufficiently smal I for not blocking the filters. Generally, the respectlve
variations of L T 5 t cess t each
and are nore of'lt;ie:l}ll dl:gpen]gigncc%ﬂﬁJ ?ﬂ&o Sggn gf:ﬁ ‘i{ogyﬂa%grl&la@ lee(fle?Itlégbf’}ea&[(s;ro ucts.
20 Exanpl es @arateristics ef whichare given figr e s artive materinls in Mpanemaic slvest ah

n- par af fign cm@ts%wara{ ﬁﬁi@é (483110 hy&Qeaboh SutOwifly83ndo @afﬁ%ﬁs #hd @boili %ﬁwpbﬁt
distill ates , ¥ ont nt | ess than 0. 7% and Tcc <

-5C. The di SY‘?IV’S'S ‘E‘h\{gq SV Si%f?hlﬁﬁf Ter mi ned by | | qui d/ gas
chromat ogr aphy. Mé tphepatdiion emah-lpm tHesé o]g@&@ldnéseafemwﬁh@ibjz@:ehhﬂmﬁoﬁﬂ
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100 parts of this monomer are melted beforehand in an oven at 70°C and then

10 solubilized in 158 parts of aromatic solvent (Solvarex 10 or Solvarex 150). The obtained
mixture is continuously introduced for 6hrs 30 and under stirring 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




distillate according to chem cal famlies (saturated, nono-, di- and
tri-aromatic famlies). As the n-paraffins are in the saturated fraction,
the latter is recovered and injected on a,,6 gas chromat ography col um where
the paraffins are separated according to their boiling 30 tenperature and
therefore to their carbon nunber. Finally, the paraffins are quantified by
calibration. The filterability additives used are copol yners of ethyl ene
and vinyl acBXKAMPLE df erenced hereafter as EVAI in Table Il hereafter. 35

13 TABLE Il Vi Sﬂ%skms‘éelﬁtm%lﬁlgn\ﬁlﬂﬁl ata$ekil ﬂi@t&féﬁk ¥ Hiel‘eg@ilmg( &ﬁnﬁ&un
content (weig

18, 000 EVA@CGO@I%tOl@eO’@@eI’FH@ @%&Iﬂ‘ Wgu%ﬁp%ﬂlfse%@&%ﬁ)g%gﬁ %P‘Wsa%s
ref erenced adistBlatesHi@f tishiav@tioarand ohcGi didtillkdsch are given for 30% of active
materialg in an Aar i c..Sol vent 1 Sol var ex G

hydr ocar §on cut ﬁ?"?ﬁ §4 6h% a?eﬁ'gl#so‘%ﬁl&e‘i bl?fo‘fqn?l??&nﬁog?lte}(fﬁi}%& ﬁ? a0
to 3200 i n alaid er in torhiinetidrt with the [fleadditivdsobV Axhand EVA Qh@sdle Fi and Gi
polyacrylatqﬁtﬁL@ obt ai ned by polymerization of the nononer under an inner
nitrogen atnosphere as follows. 100 parts of this monomer are nelted

bef orehand in an oven at 70C and then 10 solubilized in 158 parts of .
aromati c sol vent (Solvarex 10 or Sol varex 150). The obtained mxture is
continuously introduced for 6hrs 30 and under stirring in a tank under a
nitrogen atnosphere containing 75 parts by weight of aromatic solvent and 4
parts by weight of organic peroxide, this m xture having been raised
beforehand to a tenperature of 100C. Throughout the addition, the set
tenperature is maintained at 100C. The 15 reactor is cooled and the resin
is stabilized by adding 100 ppm of 4-nethoxyphenol, in order to avoid

post - pol yneri zati on of the residual nononers which may lead to a change in
the average nolar mass of the polyners during storage. 20 TABLE |11




Mononmer Acid Density at Viscosity Viscosity at My, Mh by content (ng 20C
at 20C 40C CPG KOH g) (kg/L) (ms) (mmis) (daltons) Bl C18/C22 1.5 0, 895
15 5,000 15,000 acrylate B2 C30/C40 0.5 t Solid Solid 6,770 acrylate
measurabl e 14 EXAMPLE 2 The present invention ains at showi ng the benefit
of Bi revealing conpounds according to the invention and their influence
on the efficiency of LFT additives on distillates Fi of the invention and
on G distillates. 5 Table IV gathers the results obtained by conparing the
efficiency of Bl, either alone or in qwﬂ;_mgtion with the LFT additives

SE R IR A P OO i SWM e A S S A
1 100 -7 -1PDisfillhite/alef?O |-13 -10 -11 3 7 -300 {13-8 / 4 71 EVA 20100 -8 -9 4
%6 7300 MK/ "8 10 EvA2BL 100101 | rSla5/5: A% 002 Jo 5 g
-10 Bl 4.5|E¥AB 10 7|9.5 -4068 1 11 8 -7 -10 1 7
200 -13 -10 -11 3 7
300 -13 / / 4 7
EVA?2 100 -8 -9 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
B1 4.5 -4 -8 1 0 7
9.5 -4 -8 1 1 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.




It is observed that the Fi distillates with Tcc greater than -5C are not or
not very .5 reactive to EVAI alone but are reactive to synergic m xtures
EVAI/Bi while the G distillates outside we invention with Tcc | ess than
-5C are only reactive to the EVA al one. is to be noted that the

reveal i ng conpound B al one does al so not show any LFT efficiency on either
of the famlies of Fi or G distillates. 10 EXAMPLE 3 The present exanple
describes the influence of the relativdAdHde¥ntration of the revealing
conmpounds B} gnd |of the LFT additives E\(ﬂ) AN t he r@g@ﬁgmon pf bbd ppm
t enper at ur esg—of—Fr—distTitates typrqatr—of _the—nvention. 15 jfabte v gathers
the filterahiFity temper BMi¥les of tHe distlillatels FI _afd E2
concentr at i pngof th@wu,q;all pmg/g:@npcund B|1 is varied figr varj abl e_11

concentratipng, off t SItio 16 |TABLCE F— O ppm 100_ppm 200
ppm Fl EVAl Bl _W§VAEEQL@§§ﬁh? g/2 21 130111 B! pyaaRi-osWa 5 )
-11 -10 Fl| EFALBI : 9®EVA1/B1- 9!(1/1611 €] EVAI -4 -|115 -141 G 1y 131:-B6/4 -4
-15 -17 4 T8 92/ 8 -4 T4 |d EVAIBL: 8218 -4 _-8 - I[L The nduct ed
tests by va ;ﬁ the ':\/AEM@‘ll ai_l_gﬁshmA/_l_h_t_he_case_g;EEl_dLst_l_LLéges_an
opti num efficGency f OEVITAB1: %ﬁses cf revetl i ng [conpoddd. 5 Mhen tiaking @G
distillates| él'lcss 0 v?x;(ﬁsﬁ,g‘iﬂfy the 54\/A|S Is seen,on the contrary
V\ﬂ. t h | ncre I ng agoncen =\ nol | ng r\nnrh ||nr~|c Ul ax

i ncrease inf tGé fli |t &\ah1BIt §2/8nper|at ur e-dbf the di sti$l ate. ’ EXAVALE 4 10

The present exanple describes the preferred polyners of the invention
sel ected

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




fromthe polynmers of olefinic esters of carboxylic acids and of an al cohol.

{

acid and that of the chain length of the
filterability tenperature of {
conposition according to the invention,

t he

FI an

on the decrease of the

15 In the

The question is of describing the inpact of the nature of the carboxylic
cohol
F2 distillates.
t he content of honopol yners of

olefinic esters of carboxylic acids and of an al cohol is 4.5%for an EVA
content of 95 5% The conposition he dlstlllates v ries fromo
to 300 ppmlin the pp@@gﬂmxuﬁmqule 20 & obt pi pg SLQmﬁp med| i n
Table VI hereafiter, 17 . TABLE VI. Mono sed [ or g ppm ppm 300 ppm
synt hesi zi ng t he SM@%%?‘P&&"(’F% I88i mg T%ty B conpdund) F2 V\| thout - {L 4
3 F2 Bl C18/22 acryl@ngpolddB/0 1 -6 enﬁnpdﬁﬁldﬁ?lB 22 met|hacryl ate| 17,100 1|3
F2 Cl16 stear i met hacr ﬁﬁe 16,100 1 4 F2 CI2 fauryl nethagrylafe 11,9851
32 F2 C3O AC+-y-at-e 410 F2 Cl6—stearyr—aerytate 13,6601 5 3
F2 Cl12 IauryFchryIBﬂéH@%zﬂﬁﬂm& 3 4| FI13WHhout - 11 -7 -11-6 FI Bl CiB-22
2 et gl - hexgr o, ssiimpmiontue [ SGMP G U B et ytatefviny
9,701 1 0 - oF2 aceCastSéearWl(m@ba@YIaBI C18-122190 i spborkyl §,38241 0 {1 acrylhate
: 70/°30 F2 |  Cy; lauryl methacrylate 11,985 1 3 2
F2 Cso/ap acrylate 6,764 1 0 -7
F2 Ci¢ stearyl acrylate 13,660 1 5 3
F2 Cj2 lauryl acrylate 14,030 1 3 4
F1 Without - 1 -7 -11
F1 | BI1 Cyg-» acrylate/2-ethyl- 7,649 1 0 -1
hexyl acrylate: 80/20
F1 Bl Cig-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 Cg-22 /isobomyl 8,382 1 0 -1
acrylate : 70/30
F1 B1 Cyg-2» acrylate 8,000 1 -11 -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.
5 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
10  obtained with C;5-Cy; acrylate and Cso-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




FI Bl C18-22 acrylate 8,000 1 -11 -10 The efficiency of the revealing
conpound varies depending on the chain length of the al cohol and on the
nature of the carboxylic acid used for sy% hesi zing the polyester. 5 In
Tabl e VI above, efficiency tests were carfTed out with reveal i ng conpounds
synt hesi zed by honopol yneri zation of al kyl acrylates with a chain Iength
varying from Cl2 to C40 (according to the ogperating procedure described in
Exanpl e 1). Fhésmppredymith Shee £PIrgspORSRLt ﬁfasrszhéO@@B&WES- efheycteven haye a
reveal i ng cogqnfnRghal @Efestr & FehrddCthy TS t&iRfhtttd B8 thedRBIIAES hycoddingd!th the
chai ns above, C16. Best results are 10 obtained with C18-C22 acryl ate and
C30- C40 acr yIP¥FRHONy her tests by replacing the reveal i ng conpound Bl with
pol yner s synt hesThenhtinge of clopairyoxstic zaeidiioalsoh sighefid@iBparfeter thd @bte described

vinyl acryl at.e (raitor 3 r w4t 2- z Y. e Lratio 80/ 20
o 50750 chiue il quf 2y KEhlaBhe I i g IOl S o8BGS ElHn O 2
with the cormethgonlic ragidsihoe2thah dheyparicymadras. effiniept ay éeihhomolpgs dbtainadehy al

effect as regarssoheritdion b BRNELAFYESOhcilihe distillates according to the
i nvention. The ﬁ%ﬁi’?e of ?he car boxyI?'1 aci

ic.acid.is also a significant
paraneter, the tEafsxyarigachaly seovhibobthe pquited S&fssﬂfsy‘)f@s ma&aﬁlalaéqs ofithe,
honopol yner singéntest & $retaliabconipbbna lof GHeBefBetbncyref thrcilydratdlifCcaddist b @y thbat

they are not_.as efficient as their. hgnol o opt ai b honopol. yperi zati on
of st er o AlgAGH: fietesitdfe e SRR RS of T BVende et Byises &
sel ecti on of vieWweofjthé prior sit.aDely with theesynéngicecunilwnatam & the vembosigor acrpadingl  of
the efficie f. i Ll LLi id: il
terrperaturenég)}‘/tht8 H%%(gl?ig 1{11%3{@@%%&{]}?2%%‘%&?{ %? F’? Etgfn ? ﬁr\?ggr{?iofgrﬁj 1s|tt§faﬁegtv{u'(t) gic%us
in view of tgreatgrthen onequal iSyCupaybasedvedyner gi ¢ conbi nation of the
conposition according to the invention, the problemof |owering the LFT
tenperature of distillates with Tcc greater than or equal to -5C may be
solved. { 19 CLAIMS 1. The use in a hydrocarbon distillate with a boiling
tenperature conprised between 150 and 450C and with an onset
crystallization tenperature as neasured by 5 differential scanning
calorinetry analysis, greater than or equal to -5C, preferably from




-5C to +10C, of a honopol yner obtained froman olefinic ester of a
carboxylic acid with 3 to 12 carbon atons and of a fatty al cohol

conprising a chain of nore than 16 carbo? atons and optionally an olefinic
doubl e bond, as a conpound for revealing e efficiency of filterability
addi tives based on a copol yner and/or terpolyner of ethylene 10 and of a
vinyl ester of a carboxylic acid with 3 to 5 carbon atons and of a

nonoal cohol conprising 1 to 10 carbon @&8BdS 2. The use according to claim
1 wherein the hydrocarbon distillate conprises a weight content of

n- paraf fins cont inin nore th arb tons _ gr t ha

e hocordinb to ST b by aceetim GRS Nty SRl bt CogERisEb
distillate clstpeéseS0 andwd5ghd and)mm&:nan gnset ceystal livation terapgraturd 85 thedsiral by-
paraffin t [

accordi ngﬂ t o&gt;\efeﬁlgp %ﬁ&!ﬂﬂ?g?gﬁ}“ng C 51% %r@‘tei&ﬁn %)E@Jih(f? ﬁ{ #Fagg?erl‘ﬁ frrclnté es
a mxture of- 5GC7lOt‘*d02@’o btgahemgmlymfer nbmxedffmmsmhdeﬁmg estecalf d sarbaxrlivedcid 20
rangi ng fromyfR4 {0154%ben achh‘i‘s hi?c?oﬁﬁ hl@ghél%o?rzﬁh é@ﬁmﬂ%@%‘d}bﬁﬂaﬁh@' ”B

wherein the fiJterability additives aré€ coie0 ne contalg
more than 20%BMm %@P’érﬂnérﬂﬂt@ﬂalb’ anr flefigicedoble,ponds gs tacpoawuaql Evelingdhs ng
cl ai ns, \Aher@ﬂﬁalehbjeof ﬁltéﬁbﬁi@y bddibivesasided bl @copbBnEe lafd/o dl?l@ibﬁﬁpﬂhyl@ﬁé s

of ethyl et at.e f et.h nd, 25 vin opi on

et hyl ene anda"ﬁr%d‘?fiq és?firaf& ca’él?(’k Sthi lgr%‘]ﬂ%ﬂgo ?éﬁ?}?f‘ a&o&@@@sa ‘%81'1 a@?‘ﬁﬂ? lene
and (al kyl) retniyarising htoebo cztrhckreatomlsone or as a mxture, conprising from 20
to 40% by weig of r . Unj h e t t

precedi ng cl ai m;hﬁ V\he?gﬁee usH C%rc% e st-!;a(r%:lea}‘ﬁl %ﬂ%EW nglle Bg%l{&é%r@&n (kﬂgtﬂﬁate
propi onat e, mlmmses/émlﬁtc@nte(ltacpﬁ@para@w@n@lmmmowﬁ@aliﬁmmtms gqeaiteé
type, the aly) 495 0up containing 1 to 7 carbon atonms. 8. The use according
to any of. the precedi cl ai ns, erein the h&gopol%/}gpr ]S obt aj ned tgd\;

pol ymarllzsat i on of- an olld | Y56 c ALRFURE o0 oYy of ¢ thgc pgeceding , clagps,| wierein  the
substituted wdrdsbaﬂsbnaﬂzlsﬁllatg roampnla@va Rgight tcOntént grebten tiginodequantb 0f7%a6f n-

al cohol co n { han on alg ferably from 18 to 50

car bon at ons; %é’ ’%B E%B%?Fe vﬁﬁ{;}f ’ﬁgg%a Pﬁ‘ﬁéfaver age nol ecul ar wei ght
Mv conpri sed betdween 5Ti0Gse znedrd2iz GOGny pf dfecprabiding clapns sbdrelre theedistillzde 000
and 19, 000. comprises a mixture of 0.7 to 2% by weight of n-paraffins having a carbon number
20 ranging from Cy4 to Cyq.

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




9. The use according to any of the preceding clains, wherein the

honmopol yner is a pol yacrylate conprising side hydrocarbon chains with 18 to
40 5 carbon atonms. 10. The use according @o any of the preceding clains,
characterized in that the distillate is lected fromthe distillates wth
a boiling tenperature conprised between 150 and 450C conprising the
distillates fromdirect distillation, in vacuo distillates, hydrotreated
di stil | at es, hamenalymer haying @ weight averegn malesulor weight mpﬂ@pam@/ btwean 5,000

hydr ocr acki ngndofo @bosbféféra&?%oh@ng@@b&weéﬁ 50,000 aleem,ggsul ting from ARDS type
conversion and/or Vi ea rrethod distil ate ste %tn_rtﬁe

val uation of Fisher T §’(§'F| aqfe m%m@ c'l‘F‘¥tP | thE eBrep ’Eﬁt?

conver si on olion«cqgﬁﬁﬁhi B aqdﬂywcrﬁﬂuenaimpmﬁi&,hﬁhﬁb@@i bhd:ﬁst @ﬁtthSttal #0 ng
al kyl est onzﬁgm able or animal oils, taken alone or as a mxture. 15
11. A co os‘f %rprlsi ng a mxture consisting of A) a filterability
addi tive based olf).a cop ywraccadingde aveothe prasediog chithy|charcterided infthat the ny|
ester of a CHLRgNy d QR int o AidMaRs SAPE Bofd EndBthud an@g&@&ﬁt&%&&

conprising 1 to car Ol’l at ons onopo I nic _ester

of a car boxylibcand#30°6 epmprising 1126 é&lﬂ @tﬁs tipgn étr@%sdlaﬂhmaﬂ, & reguoydigillagssol
conpri si ngf ;mrdfo&éawa 18is6R4tbON cfﬁitlﬁ{ﬁﬁeSA aafnEhd ?l&*&m I @?talyhét |(_!i_a¢k|i1‘i>gjuﬁhd)’8rg
synerdgi c .e ecC as .lre e | era e er as neasure
e O G et rea ot dRahliRe bt b Tl SR S rbE B oo
boi l'i ng terrpeerdairumcmwpbreahdgbﬁieﬂmda fisbllaes séa@irndroan vahstion of Fisher

crystallizat e r [ n
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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.




21 14. The conposition according to any of clainms 11 to 13, wherein the
honmopol yner is an olefinic ester of acrylic acid with an al cohol conprising
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enhancers of filterbbility a@d;ltn@e atuss] dotad, frah eopolyuiers or tEimWnpers of ¢thylene and vinyl
acetate, and/or vinyl priopionate, and/or vinyl versatate, of ethylene and/or
20  (alkyl)acrylates, and/or (alkyl)methacrylates, with a weight molecular weight comprised
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
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27. A heavy fuel o0il comprising at least one distillate according to any of
20  claims 19 to 23,




measured by Differential Calorinmetric Analysis of greater than or equal to
-50[err]C, preferably of -5[err]Cto +10[err]C, of a honopol yner obt ai ned
froman ol efinic ester of carboxylic acigbof 3 to 12 carbon atons and from
a fatty al cohol containing a chain of nore than 16 carbon atons and
optionally an ol efinic double bond, as a conpound for revealing the
efficiency of filterability additives based on copol yner and/or terpolyners
of ethylene and of vinyl ester of a car&gﬁiﬂﬁégzcid of 3 to 12 carbon

atons, and of a nonoal cohol contalnlng 1 to 10 carbon atonms. The invention
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The invention relates to the use, in a hydrocarbon distillate with a boiling
temperature of between 150 and 450°C and a crystallization onset temperature as
10 measured by Differential Calorimetric Analysis of greater than or equal to -50°C,
preferably of -5°C to +10°C, of a homopolymer obtained from an olefinic ester of
carboxylic acid of 3 to 12 carbon atoms and from a fatty alcohol containing a chain of
more than 16 carbon atoms and optionally an olefinic double bond, as a compound for
revealing the efficiency of filterability additives based on copolymer and/or terpolymers
15  of cthylene and of vinyl ester of a carboxylic acid of 3 to 12 carbon atoms, and of a
monoalcohol containing 1 to 10 carbon atoms. The invention is also directed to an
additive composition comprising a conventional hydrocarbon filterability additive in
combination with an efficiency reveal additive, and also to the combustion fuels, motor

fuel and oil fuel that comprise these additive combinations.




