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additives enhancing a variety of fu pro ertl and provi di ng operational
advant ages for fuel manufacturers and useP¥ 10 Many oil, and pﬁ écul arly
fuel oil, conpositions suffer fromthe problem of reduced fl owa il QyZUZ

and/or filterability at |ow tenperatures, due to the precipitation of the
orobl om of al kane oryoral || SAPPUVES ANFCHE RAMEBHATRNST L2l Known it ne
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test for deter ng fuel performnce a as such, has en adopted in
many nati ondV RIS e BRI R oHE s 5B Tt g ACTE RObLe oy

m ni mum t ecpdbleal havegbeareprpbsed fur riarel geand, npaz"atmamldracop@rymms of sthylene and
establ i uel s are_ not si der ed
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beconme a standard refinery practice. In recent years, other fuel
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CFPP performance of a fuel and does not | ead to CFPP regressi on when used
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hi gh quantities of polar solvent and reduce or elimnate the CF
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040 CT 2002 WO 99/61498 PCT/ EP99/ 03308 result, has been an increase_ in
reported failures of fuel punps in diesel engines using |owsul anérUCde@ S,
“the failure being caused by wear in, for exanple, camplates, rollers, -
spi ndl es and¥8¢ ?/\%b #hafts. 5 This probl em my be expect ed t o RSdESO%P s e

in future because, in order to neet stricter requirenents on exhaust

enm ssi ons ggnefak| Ant-Se@Mgr ARSIBFEYT and U@bxcﬁwms@d‘%nsbﬁtﬂ@ole lﬁMdrUHﬂtngen-
in-line, rotary and unit injector systems, are being introduced, these

bei ng expec?tOQEP"i"&g RRRTROYRSE ehaverha ey velops it rqdyce é’!‘furaﬁeeﬂfesrﬁt@”ﬁ ﬂ%ﬂeﬁ'Pé%tm
equi prent . AhIkFASHIY so enHarbé ¢ab aBpéd b fudt MW ettpdrature sEhasielr. f S\edn adwitRagut
0. 05% by wei ght In Sweden grades of fuel with |evels below 0.005% (Cl ass 2)
and 0.001 %r%dya%"n upedr g 51’?1%&9”bé'ithgtﬁenPP'6‘tP@€%’&P‘A Foel eW""’I”CE‘@nﬁH‘é{iq"Fon
with a sul plywmdrevel bel ow 0.05% by weight is referred to as a | ow sul phur
fuel. 15 The 'material of this invention can al so provide enhanced fuel

| ubricity, reducing or elimnating the need for a conventional lubricity
addi tive V‘hlléﬁéve?nﬁﬂjh' EsiiRgy @gggé ¢@s (188 18PLGhHB Drofiu@l rlaHfer d’ maft Y%f "CFPP
performance to be achieved, in addition to inparting inprove
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conposi tions useful as additives for fuels and |ubri cant’s, ﬁy reacting
certai n%r d?rﬁa&orraamcshm%%mﬁaa@n% additivye- upbed W@H@?ﬁb%aw‘?ha 5|eee Vielehayingt he

equi val ent § Be¢eerppn@itngdt JH?iutNléfBP%@ m8§ L lipeh Mﬁ?&%%@éth?@ﬂ@%m%céaé

hydrocarbon based aliphatic alkylating agents. In a first aspect, "this
i nvention popolydes aahievdcd GFPE corhddSiarievendowsr i Soragditine qbraowwctantl -settling

obt ai nabl e n S c .30 (i

o donyde ol BindERAFAIRINE Bet e Apenlord 6 MEFNSIIE ddrderPing! GRS (2 Mample
conpound cdopnDXE, nige cmeegmssmref a1 mAthecnetoiestit e CE@&r raggesatonl isabbt theefuel
substi tyent of .t he for and a | ea one further su
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99/ 6|h4g8 P@%Wﬂ@aﬁ@&rﬂ;%tltgwmﬁemb?yw mnrdmgtctabfysebewnelgépsatonlt east
one hydroc u an repr esent s rocar gr and. cont ai ns
Tess T han. 28 TEHED TS OTNS ol 8hErdne iy, odh deptice) siiRe dHtierBRA
further commeuntthghonpri sing one or nore aronati c noi eties bearing at |east
one substituent of the fornula -XR and at | east one further substituent

-R3 wherein: 10 - X represents oxygen or sul phur, - R represents hydrogen
or a nuiotet yA Meriah@aahoﬁdﬂendnmmyvﬂ'roboa'rhlaytesgmebqy,ersﬂirmFFl% perfd@aneprof scfoes a

- COOH or 'a%dfdg %?P Iea)d & %‘%’F’P ?%#éé’gsérb%vrh%ﬂf u*?gﬁewﬁﬁgb&nxmﬁﬂdotﬁer S:%PP

reactants (11 sanme or d n"a 'second
aspect, t heerihaneingiasiditivesvi Eke&read enipdiments cat eaftar atlkarcentheswax @nti-settling

; )
compat bl & SR8 HebintE0 T8 bl bbbl SPEAL BT btk e
fuel oil coepoiséd o teropgratiuse ragpecisl ofothe amblspheﬂmoaddThe veatanalccamemerrate

of the {5' rsf%{rﬁmat%%cw iqnaérpea%td tlv{ah d’?‘?éc%'ﬁ[ chﬁgérftragéq?urlt }‘ {l{qﬁe&{%hrﬁr nggg,S a

process for e manu acture o conp05| 1on o
aspect, conptrogamepntaining additive, also improve the overall physical compatibility of the additive

blend and accordingly reduce the need for high quantities of polar solvent and reduce or

eliminate the CFPP regression associated with such components.

30  Recently, the advent of more stringent fuel oil sulphur specifications has led to a
deterioration in fuel oil lubricity.

Environmental concerns have led to a need for fuels with reduced sulphur content,
especially diesel fuel and kerosene. However, the refining processes that produce fuels
35  with low sulphur contents also lower the content of other components in the fuel that
contribute to its lubricity, for example, polycyclic aromatics and polar compounds. The



30°(i) obtaining a fuel oil, and (ii) blending therewith either the
_additive or concentrate conposition of the first or second aspecfkle 087 2000 4
0 CT 2002 WO 991 61498 PCT/ EP99/ 03308 fn a fifth aspect, the invention

provi des t hVQ&USIA t he additive or concentrate composition BFVER®/®BI st or
second aspect in fuel oil, preferably to |rrprove the fuel |ow tenperature

properties or Iubr propertles or %d In a S|xt($ aspect) the

P rvent i on_ srod BEbeEnAn Roa3et sBrded fjuis fee! PATPHEI Yo Craieds Ga fow-
manuf act ur isagphiiacudis, t the clangrei isding .catisgd manuéacinufomegxamplelctari plates t Folleasy
t enperature pr I fficient to neet the required technical
specificati Bﬁd%% %jﬁjg?e(%)liq "to (ii) inproving such properties through the
addition thereto of either the additive or concentrate conposition of the

first or S%%ng O%W%%Sa @@xEQ&Ed H@%ecgﬁge\élgﬂﬁﬁﬂ%tiuf batduRe, |nsor%l%P'tc§’¥r?éEt15

In a seventh a I nventi on provi condensat i on react
product defStrii&] reﬁwfmerftismeéﬁyéb@mlqsmrsegea@rq}ly higkerppigasie fiig QTS AR

with an ams@@te%amcfwlr@tmllﬂésTrotQ@ear{Wdrﬁ@ﬁﬁédWr' s;%ién%'@é ibel@NihtrodRi4el, these
preferred enbodi nent [OV] de 99 anti-settl in erformance, and
PUrther - enBSHGE*PRACAA SR TocHOAG 5P BHTERTEL SIS KR RT3eE SHobas
nitrogen conpound present in the fuel oil, resulting in a fuel oil
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i nventi on ghadesex ded! Mithtlevets elowRiids Ya titlage Dvardie]. 00196 [f)@l'la8$ &)Jarara,lreectycbélh@nt

| ow temer%thﬁo%céé OW fug%%gsr-aegg.oﬁ hn§§u°1 ﬁe@fqeveﬁ BEI0RP TR & t»@éf%»@FgPéfeﬁ&@

| ubricit ancenment era reaction produ
addi tive i do@saewedPifHela hydrocar byI am ne as herejnafter described to
gi ve additives having the opti num bal ance of properties, including

excel | ent GEBPn@mhaw tRigt invérﬂtdn' bélﬂ abfd @W@mﬁed Q‘Q@Idldbl:lélfy' Qb&l)’cmg &
perfor mance, especi a | ess 05%

uel s aV|ng su contents f
Dy el Ght . UTERIEE 10 G844 ERERLOB HBLE i U rablcs B9 Feg e O
ot her addi tdpeéified) Foe IMeiditp perfasmaet o e ddhRvedVie RHUIEON W inpaitdy ibereleaqswbed
in nore detail a fO”Onge? 35 First Aspect of the Invention (Additive

Conposi t i oﬁ?mgera e Brape 2002 WO 99/ 61498 PCT/ EP99/ 03308 The Product of
the Condensation Reaction Reactant (i) conprises one or nore al dehydes or

ket ones_ or active e Ients 5 t her eof re ui val ent” |s meant

et erfial GERCHEEERaptBe et PP e heRE L SR Ee HIGWER ERgrintor

condensation reaction or a naterial which undergoes the required

condensat i ct.i A to ieties equivale roduced hy

ool denyddSyEH R RO SclEre ottt dsmardtis B pifs end)

t he al dehydebricanist alzle oy redctindn\caeaimoirotatiocompounds such as substituted phenols
with aldehyde or the equivalent thereof, non-amino hydrogen, active hydrogen

25  compounds and hydrocarbon based aliphatic alkylating agents.

In a first aspect, this invention provides an additive composition comprising the product

obtainable by the condensation reaction between:
30 (i) at least one aldehyde or ketone or reactive equivalent thereof, and

(i) at least one compound comprising one or more aromatic moieties bearing at least
one substituent of the formula -XR' and at least one further substituent -R?,
wherein:
35

- X represents oxygen or sulphur,



10" The al dehyde may be a nono- or di- al dehyde and may contain further
,-SO03H functional groups, such as -COOH or -S03 groups capable of 04 0CT 200
post-reacti i product (b). The al dehyde preferably co j <

car bon atorrsq?orgrg/?gla%ref erably 1-20, such as 1-12, carbon atorfsm/ﬁ}ﬁ%/a?'sag

al dehyde is preferably aliphatic, such as an al kyl or al kenyl The al dehyde
(i) may conprise a niXtrepesehtsdividiegeantr rabidiyhyeteing dPsaast oné aydrpcarbgferousd
reactants (i) are forémal dehyde, acetal dehyde, the butyral dehydes and
substituted anal ogues or reactive equival ents thereof. 20 Formal dehyde and
gl yoxylic acid (or pyruvic acid) are particularly preferred. Reactant (ii)
preferably conprises re rel C i ¢ noi et
bears one substi tuentékg}%p%ﬁgﬂg&Wg%?%%%%ﬁge&ﬁ&eﬁ%rlg ?&%H?{Sisar%ogaﬁg%(%ne
substitdent of the fovhanaliiR@rgmiipnesd preferably, al so one substituent of
the 25 fornmula -XR . X is preferably oxygen. The or each aromatic noiety
may consi st excl usively of carbon and hydrogen or may conprise carbon,
hydr ogen aril) oneatdeastrone firétee rcomgbanad combprising bnder unde mgdncaid rhbiaties benrlg

capabl e of under_goi C e LQn reaciion With 30 r tant (i 3
reactant (ii) coa?rgérﬁgggégg%bﬁ%guggp 8@%’89%@%% a@&&éiﬂaé?%qe ﬁ‘gﬁﬁbs“ﬁ)@éﬂ’%\@ég
during the reactwhmmeiso as to allow formati on of a carbon-carbon bond
betvveenmreact ant (i) and the reactant (ii). This hydrogen is preferably
bonded to at | east one aromatic noiety in the reactant {ii). 35 Preferred
aromatic noieties ar X spresshedoXygemot bgptiw| | owi ng: (i) A single ring

nucl eus such as a benzene ring and 6 040CT 2002 WO 99/61498

PCT/ EP99/ 03308 (ii) A nulti-ring aromatic nucleus. Such multi-ring nuclei
can be of the fused tR'mepiesentsimgpitgealoeaencietybeardapatdeast vee hydroeirdy)grotip,
they can be of the brjdged type, wherein individual aromatic rings are

| i nked through bri dgiar[;' | inks to each other. Such budgi ng |inkages can be
chosen 1srom t he group 5 consisting of carbon-carbon single bonds, either

Sul'tmy 1 nkages.  sull SROTEPTRaee O RO ARER P el Mol BT ene

| i nkages, di(lower al kyl) nethylene |inkages, |ower alkylene ether

[ nkages. ol gy PRI drTTHE) e B e N ERAL G ny 1 nkages

When |inkages are present mthe aromatic nuclei, there are usually no nore
than fiye C i g r (of im0 ral.ly h i ei
are si i e T g Farparonety (EchFHRiond HRRidEs. i  SURR dorBe il b iy

pr ef er abl y,conpsisimgdhatddditivei etmypdsition dfetheditst aspestiivs bidthuded Vot 2esompatible
nucl eus. Rsom}qt{hgggﬂﬁsent a noi ety bearing a hydrocarbyl group, where
hydrocarbyl 1s as defined belowin relation to conponent (b) Preferably,

t he hydrocarbyl group mR 20 is an aliphatic group, such as al kenyl or
alkyl arounn 28 asBRx, B8 ANGREA ifiH | el di

hydr ocar byl né—’lr_ourp 5 R may‘h\{)e Eqﬁg%\g&eéﬁér g’%ﬂ)@%%p?‘ 'gﬁo%}g%% r“%hq'gﬁﬁ‘fr thaetom
(repres¥nt eafidiiiye gr pencentratecnf g first MReecond aspaetbe bonded i ndirectly by neans
of a functional group, for exanple on ester, ether, peroxide, anhydride or
pol ysui phide |inkage. 25 Preferably, where R is hydrocarbyl, the _
hydr ocar byl Ingt Busthi 3spRret, daminvientiors pryides . a pencees fert thasnamibaciuner ¢ff the dheiyoil
12-24 carbqy 3 : bon. atons. Most preferably, R is

hydr ogen. 30 "%Q@Q ofﬁ%&gﬁé%ﬁ%&@%‘?@gént t hose hydrocarbyl groups
contenplated as formng part of the noiety R, although typically R and R2
(wher e ot hpar e JHisisi i il any one aromatic noiety, will be different
from each r(;('E)her, an@lﬁgntgg/fu%‘led”t ﬁg&]sarre or different on different aromatic
noieties. 35 Preferably, R2 is an al kenyl or, nore preferably, alkyl group,
nost prefer@aply g M ; sear : d

t hat where (F?g con?ﬁ'@smlég&gllrﬁ%g?éem%%r or'ltﬁgt %Onseorgér?ﬁg?tg +°|tmrf§§?'? Rtecﬁghécm& or

ef fectiveness ofseched pspagtict (c) as a 7 WO 99/ 61498



040 CT 2002 PCT/ EP99/ 03308 | ow t enperature perfornmance enhancing
_additive is reduced. Mre preferably, R2 is a branched chain grou&40CT2%Z
preferably an al kyl group. Mst preferred enbodi nents of R2, for exa

to 16 carbonV thﬁé 8 i nclude branched chain al kyl groups cont§cﬁ’“3WF§E
than 16 carbon atonms, such as groups containing 8 9, 12 or 15 5 carbon

atonms G oupg aq@t'ﬁta%bébtnﬂtegn@ft@ﬁ@r&ﬁdﬁ%&h@ru%e raspsrte moafverdredncéwtﬁaer conipsifos of
short chain aI kﬁ@agr pw@( carbons or sst) ?/ g resent React ant
(ii) may bef s ee PFE’%Ié’P Tug! il Qrerf%féé‘t/l 8rimp ‘H’ettﬁ fH?'e‘QM&@”@‘Fa“é{e
sui tabl e ca @ié{ﬁés,orswmtﬁlﬁrdyéﬁg@ dribbfd. uoride and its corrpl exes with ether,
phenol, to hydrogen fluoride) and such as al um nium chloride or bromde In
this reaction, under conditions well known in the art, the aromatic noiety

(substi tut ag kA @btpthexﬁ'véntloﬁ prodaéed methbd to'ﬂ@ﬁér@ﬂh@ﬁhlcﬂtr@ﬂrﬁgrﬁ'oelﬂﬁét%ﬂ of
the substituent R2 (such as the corresponding R2 halide) to formthe

desired redBRRUHRCtYING)faciity CORPFIEAGt ant (iii), the or each substituent -XR
may be the sane or different to the or each substituent -XR found on
reactant (i |} al t hough advant ageously the substituents may bhoth be -
groups. Prdber aBngnufgqunngaadugli g itk Jow teraegrabire pf@ﬂ?“'%u‘ﬁ%‘tff'?'ﬁéﬁ? rBeRt, thﬁDre
preferably, eacheggrddqasnridespddiicaibsidrimtgnl | n reactant (iii), the
preferments for -X and R are those already described in relation to
reactant® (ii), with the proviso that within an individual product (b) the

substituent) - XinpRingnédch s@bbiigs tﬁrrogah(thé Jad@fibn (thérelo BRYittRe e fddafieator 25
Subst it uent R3|s preferably -COOH o H Optionally, the aromatic

noi ety in react &80°qNtiaty Cﬁwoé'ﬂﬂ'i‘ tqfotﬁﬁl 1i|r§t Béaﬁec‘éﬂfe aéPeCr‘mfi“é f it He required
substituents, f@peeKediRhes aéhidae fornula -R2, wherein. R2 is as described in
relation to reactant (i1}, with the proviso that within individual pr oduct
(b) the 30 substituents -RZ on units derived from (ii) and (iii) may be

di fferent. Vasiever®f &pabl, Yhe (vehtlon Srodiakd @ tdhdeRsaliofredctoHFbdUctligthed in
derivative thereof, or phydroxy benzoic acid or a substituted derivative

t her eof . 38N qﬂ@‘ﬁ?%ﬁct of reaction may be obtained by the condensation
reaction of {i), (ii) and (iii), generally conducted in the tenperature
range of about 30 to about 200C, preferably about 80C to about 150C. The
reaction is generally acconpani ed by the production of water which is drawn

fromthe re=etarayly, thst proBuctBis cOMBMOP MGthAA8 Lnide bearifg 2008ast dieThyzPo&hkoy 308
thus drivin e acc

the reagtion to c etion., This can
conventi%ndi %b{stgﬁ?ﬂtl quE B[?é?fr%cgng'f’%ﬂe@ﬁ BroyI98t 999 WﬁéﬁnP\gghlhlgnperfor%ance
distillati Cth&Odhé?@nﬁ@ﬁé&th@hﬂa)darﬁﬁe‘ettﬁlﬁg ptdpertreeawbnpatreﬂdoltahatrbgntreasmmmes

ori 4 cal | arfioveh BuGe frsi i aBting o Ebol BuTe et el T SR e Bt

1-8 hours. s%ttﬁ@dt@ﬁttténﬁﬁtlby. antiegdod coaoamh rgsidtampsl. d or gani ¢ sol vent/ di | uent
is often used in this reaction to lower the viscosity but its use is not
absol utely necessary. Oten ~ o excesses of one or nore reactants can be
used fars t Hite guditives ef theeffrst aspegaasﬂ the Wemmm étmbvt ammtlentl pecfotrdandecanerprovide,
al kanol s, such .as, but

hyd
penzenc, "t dhanEuel pERIEL i Fropdn iy R0 mBlebERelt B PR ik B3,
such as deO(alFiéP ghedabrioitg ;enkenceneane, Muash eredérably) theert-:-a:ctloarptbducklnuhesdmflvetwo

cubst anti SPIREPES SHYERR It ae PerelinbéCilrnof foks pSbie PRFE R .

reactants osptipruntluidianden afnyropegtivsf i mehdingnexotlieah dCFPP etad ablay, antbsettling

all. Th reatlonofad de il s.usually c e
by 5 bade chhncetes, SheE bR berattnanos ApeRRl fgl VbR sf e g
p-tol uene slepdithah ©.G5% By waighBusuch ised. 0EESH by ewlighlt wstess,i anal gobel doetpativitity with
anmoni um h)é%hogaied% anmoni um hydroxi de. Up to one nole of catalyst for each
nol e of al giygéent can be used, normally about 0.05-0.5 nole of

catal yst per mole of (ii) and (iii) is used. 1t is usually preferable to

neutralize basj c cat al Wit h nol ecul ar ht o

or gani ¢ a LIS ARPSHS SBR I o V™ S ARspbed Litabrestil s P on 25
is not secessary Useful acids for acconpllshlng such neutralizations

i nclude the_l o kanoi c acj. ds h orntc acid and acetic acid, and
i nor gani c a'(::'iﬂ\f f'|°g es'ﬂy?ﬁﬁ'?'b(A‘ifijng%gﬁm s9Mosphoric, nitric acid and
the like. It is believed that the conpositions of this |nvention contain
bridges derived from 30 the organic residue of the al dehyde |inking the
organi c residues of the aromatic conpound. Thus, when (i) is formaldehyde,
nmet hyl ene bridges are fornmed. The invention, however, is in now way

intended to be limted by reference to such bridges. The formation of
br| dges my I ead to |i near or cycl | c macr orml ecul es cont a| n| ng. un| ts of

~ - A . I



0
~150-155C for six hours, the water of reaction being continuously re[{IjDZp
via a Dean apd_st a}rg receiver. The resulting
nony! phenol -Y8P&l*d&hyde-salicylic acid condensation product PFAFFRNOFAL of
1960 and an Mwv of 2900. 5 One product typically has a nunber-average
nol ecul ar wei ght (W), as neasured by GPC agai nst pol ystyrene standards, in
the range of 500 to 10,000) preferably 500 to 5,000, nore preferably 500 to
2,500 The rTihledobact ofthg@omientatibnReaoti¢h/ Mn - bot h determ ned via GPC)
i s advantageously in the range of 1 to 2, nore 1 o preferably 1 to 1 5,
such as 1.3 to 1 4 Alternatively, the product nay be obtained by the
reaction of {i) Reagtant (i} ceropfspsmane eonderddehvoas pr betooes of dakveeeuivalents
further sreacti omaiebh dy "réécti@@gﬁgiﬁ/gl‘eﬁt”ﬁgH@Hﬁtta mﬁrﬁl \Whﬁ:ngeHéI'afe% a%%fde‘ﬁﬁ&ie

I e ally 1's . A

from(iii) are for exanple predomnantly term nal osi tione
exanmpl e was pr epRARHNECORERPNHGT Hheseandedsptipneastionstr aoyteighphishemsergosssg

of 95% par af or mglaBydRdarendenbatorPrEadtidAN e PrbRRENINGIcAsE CediaRY dbatskn
50 m xylene to 80-85C for f foll om%\(i%%éuaddltl on thereto of 3.1

r. hour ] .
g salicylic aci ®ECFEELY 6P "ﬂa?}ydﬁou?@pﬁ?' fasst VBt ACliFe RIgPRSE: Pbn
was conti nuousl yolyerey eftheiaidehy e atetans] obhakiekydessutions. The resul ting 20
nonyl - Qenol -formal dehyde-salicylic acid condensation product had an M of
1540 and an Mwv of 2200. Alternatively, (b) may be obtained by the reaction
of {i) and (ii) The dléehwda pay denaenetiwrdipalddoyste, afdbimaywemhtdiy frdveri-&80;H
car boxyl ati on Orfur%‘%%%ﬂds?@%ﬁl&%"-éﬁéh SO%, UgialBs gggabvee& d‘gorsg.geat%as Phe

converted in situ into’units having structures co ondi n

(iii). Such prod®RAust Q)sdhe gldehys Rieferelblu capigps 1028 €3ipan ateinsnmosmpredsalyr e
preferably, the 1pz@dueh 2s0biAidasdreator@m TIRAGIHEA G pldidrablyidliphated s b
are corpgl ned wi th a% Ieasﬁ one ne bn sugh products, the am nef i %le
preferdbly . redft 88YWPE RKATY sub% AAFEMeS Bf MK eCINRIRE & Mpstire (0fy diffepgnt
-COOH or -SO03H g@idehpdes.so as to formthe am ne salt derivatives thereof;

al though salt formation may additionally occur via any -OH substituents. 35
The product may be conbined with at |east one ami ne bearing at | east one
hydr ocar byl subd&tartiquaily. reeferred orfBagiants orl) mefe béorpaidehydey asdiaidehyde, that

is 10 0 4 0 Cplity?88chyd6s 99h& 14ktiRtkdd ERAIER2308, PreatRicaiqvivBienRNRéedf. OF
chem cal associ ﬁl_n.tedﬂﬁr cdo:%‘ldeﬁatlgn. ,%/?re@rlef erably the grodu t is reacted
with at¥l east on@ BAMIRYISANALYPHIGRGUBIY RYUWHAGT) 358 PartrHarsrieferir i vat i ve
thereof. s The amine nay contain three or four, or preferably one or two,
hydr ocar byl subsdi : L. Nes. W t.h i nt [ referred
The substituent ?é@%é%ﬂéﬁ&{%?ﬁﬁ&fg?ﬂpﬁlg?é ﬁ%%&%‘eaﬁ’# ouipgg%ﬁé%ﬁi%a%r rt?;?)nsa}'gand
may contain up tepiety bearsene substisient of thexemmiie -XR' t Worsprefarakiy (it beass one
Strai ght - chai n alkstiudHt WiPse HRAUISXRIBHE nPtRY idhérerbBlyt istBond bRt iRt Yof Jtlaet 0

PCT/ EP99/ 03308 was heated to 80-85C for two hours, followed by []q'fd

20, carbon ato ar t preferred. 10 Particularly useful am nes include
di cocodni ne, dimj‘ﬂﬂ'&ﬁ%'@@iat)g'a PreferaNEeiYSeN: and ni xtures thereof. Preferred
as the product are enbodi nents obtainable fromat |east one al kyl 15 phenol

ii) wh inth I i ' t aji ns. e th t ,
(1)t or mat dehyad "o east o Tohe Bl RALRRE Ralpofeu 4 ordy RGP ARERS
aci d, and wher einmeyt kemarisenearbonarmydrdgeh amd dingl &y imoaeri hederopatefrer alil wiladbe
d i bed ab b, I i,h . . .
despr bed aboe ARM IR Bl b8 lababl B LAt g, Ak v RBRRBh acion wip,
of the 3irst aspe’stan 6k dieasept dbncempdsasdal teamt neabivdropse capaplenebsingnd

i _st ﬁb: ﬁ' nabl ei_ &éﬂaé&oéﬂ@*ti@?{hrﬁé %?Eﬁér{‘@g,asbbb ar]ng MrHIaﬁorlofof tgh@aﬁso&eaﬂbeﬁ%a

Wi e reactign, produc adm xture r exanpl e be_achi eve

bl endi gt oget P BEHBBTOATS Iha reRctart fioi 131, BEERERN To P SR PARF L 0

i njection of ondedkdone arommaticaneiptyrie thesreiaotant fiine ot her. Where injection on
bl ending is used, all conmponents may be adm xed at the same point and tine,
or at different points and tines in the additive blending facility. In this
speci fi3ati on, tRiefesedacsnatiomoietienanedelastdd frem tecioliowingr ef ers both to
conpositions 30 in which the conponents exist discretely in their

indi vidual forns, and also to conpositions in which) after adm xture,

i nteraction betVRen dheingle rivgmelcieis sheh avapengenesingiangl udi ng, where
present, further optional additive conmponents) such as conpl exation or
other in-situ physical or chem cal association |leads to a | oss of the
discrete identity of the individual conponents, but w thout detracting
significantly fromthe performance of tge additive 35 conposition.
Simlarly, the additive conpositions of the first aspect may be obtai ned by
the adm xture of precursors to the conponents and subsequent reaction to
formthe desired conponents in-situ in the additive conposition.



11° 0 4 o c T 200z WD 99/ 61498 PCT/ EP99/ 03308 Preferred addltrre(T?

~addi tive conponents include (a) Ethylene Polyners) s Each poly rQ&)T/ ZW@ a
honopol ymer or a copol yner of ethylene with another unsaturated nononer. .
Sui t abl e co-WMBAYREPS | ncl ude hydrocarbon nonomers such as pr SFYEEA¥03PE  and
i - butylene and the various a-olefins known in the art, such as decene-1,
dodecene- 1, tetradecene 1, hexadecene-1 and oct adecene- 1. o Preferred

co-nononers ar e (insattPutsng atomatignuglensr SHSASPE-EN upig! %%‘W B¢ OhbiolHsed
bei ng nore preferredtygy @é g1 haphteilbyd, earehrabsad, Undile dete$teerthep pah yiseios the

h d d d f f the f l.a; i
e " oL o0 L Ribd Bt L AL EDE rat e Rhe B SR ERARS 1°
- COOR4, wherein R4 répkeseedch atheral &ydh lgrdguy Imdegesgedry lmactiosgR )fraor dfeegrabp y

1-9 carhon atons, whi i I f il
nor e calrgbon at ons, brcgﬁ?:'hénagz& @ar%{é’dégﬁgﬁﬁlﬁ %éthb%ﬁl&ggg%gfdgﬁmﬁagé nts
R4 or H, and R3 repr@@éﬁv@dﬁ hﬂkam 2%@9@*‘%@@6%6“'@@)"a“&ﬁ@p@ﬁi yﬁE'ffOftyf

ethylene with an et hmh%ﬁééa'rjné!thVI@ﬁé‘tIWk@%;é‘éj %sveesameyﬁeneorum@a%@gveﬁ WP alkyh
thereof. An exanple is copol | ene wi t'h an ester of a saturated

al cohol and an unsat lﬁ?%iwa"%éwh?@ﬁw*Pweeekﬂeneoﬁtbe'ph"éﬂﬁe?%wert%'eé@t%vph'%e one
of an unsaturated al Glﬁh@gjeswlé\hleraalﬁgaénd pblpsulidy herages cof a6 Gbuiphar eltdhié eatd

vi nyl ter copol yner_.is _ ady, us et hyl ene vinyl acetate, ethylene
vi nyl iopl onate, et H?/'f‘i’ﬁ P @%B@?@ S et hyl ene vi nyl

2- et hyl hexanoate, ethylene 30 V|nyI octanoate or ethylene vinyl versatate
copolyner is preferr f S %
of the vinyl ester, ﬁgP%PﬁﬁI g@?ﬁFJSPg%ﬁﬁﬁgh%gﬁggﬁﬂﬁb&ﬂa t$£esgélkgaﬁpnxw
m xture of two copol yR@Eghan fve sudnkages p@re@@lqulgegenqﬁall)@qn@vghthq\yomatlc
3,961,916, may be useflcielBR MY ARy AVGEIRD FuIERIrRE WuBlei MRIPABYoRringBe

copol yner, as neasured by vapour phase osnonetry, is advantageously 1,000
to 3s 14, 000, preferably 1,000 to 5,000. If desired, the copol yner nay
contain units devost@eeférably, tedirbimatidmoONB EOTEZEne eﬁ@bsﬁtuteﬁrmlzwﬁﬁéhucleus.
tetrapol ymer or a higher 12 040CT 2002 WD 99/61498 PCT/1: P99/ 03308
pol ynmer, for exanple where the additional conmononer is isobutylene or

di sobut yl ene, orRamayiredresent@smpigtyabeatingst Rydrocehiey! gopsl, yuereshyrageaeylimae by

direct polyneri Z&?lhéﬁ“b&ﬁWQ@P@ﬁ%ﬁB%omEBnQM tF‘r@l@?zﬁb‘?} i Wo@@c‘fdr@" grd?fp RR
hydrol ysis and re-esterification, an eth ﬁge unsat ur at ed est

copol yidr to gi V& 28 aiPhelis 8oHPesYRR %@kﬂ%&{@ t gquesyRien é'e)%P%/Pé%nch%rOf
exanpl e, et hyl engeferatyy sthsiyarneaire Whﬁdrb&drsw@rwmml Rbﬁé)ab@@bﬁdémmﬁécylmtdjs

may be made mthis wa . Q.. from hyl C o]
Wihin the mant g 87 Bt Suphl RoRN BRI REE ok K 18 FUPLR, 55T oy bk
obt ai ned from t veended rindiectly oy eneans cfoarfundispaisgrodpstor pxempleap yeste(ra;ether
conprises an et Shde ne vinyl t s propionate
copol ynmer, or al%lrélrxtur\eélnp Ag}dggﬁ%ygu'gﬁldgﬂlg%%g%ner of ethylene and two vinyl
esters, 25each giving rise to polynmer units corresponding to the above

formula. Parti cubrefelrabnpr\eﬁ@rérRU.sahﬁ:r@ﬁrml Wéemrwar@,n Ry ey RVt:dSW(laan(}Baat e
and a third unsat ura d ester™n m Vi nyl

propi onate, Vi ny‘f Wsh@s?é%%'sf]eééﬁ%ﬁ'\?gﬁﬂ g %astsug gggsd. é‘ %t)o

Sol ubl e Pol ar Nitrogen Conpound Such conpounds carry one or nore,

preferably two 1hed qn0f the formula >NR 3, where R 3
represents a hydr ﬁg{%ya% gj?) '@ﬁﬂ% al ni ng 8-40 carbon atons, which

substitient or one or nore of which substituents may be in the form 25 of a

cation derived tRRLBH" Hae, &@ermpefe%és\*ahv tﬁ@s@r %?«%E&b?l” g%dp@hé'édtémplated as
hydrocar byl gro fgrcont ainin sl ubl e pol a
n

ni trogen conpoun@igg Rasksf gh%fm%l%tt'l'ﬂg %@%\QMXP'@”%R ala“Serv{"f’lh?rﬁl"nt?%'i‘t%? in
fuel s. Preferabl presdritewily e eawdmélarcmeup mwetylwmao“e Giffeint @B yadh owar,,ard. e.

the subst] tuent T8y Bthrosere ohgerenl'ed AR FRARE AR hydr ocarbyl
group, %hich may be the sanme or di fferent
Preferably, R? is an alkenyl or, more preferably, alkyl group, most preferably
containing less than 18 carbon atoms. It has been found that where R%contains
18 or more carbon atoms and is linear, the effectiveness of the product (c) as a



The term "hydrocarbyl" as used mthis specification refers to a group
_having a 35 carbon atomdirectly attached to the rest of the nol FZOﬁ?d
havi ng a hyd‘;v8c‘9§ mgl or predom nantly hydrocarbon character. p@% §ﬁ0
i ncl ude hydrocar on groups, including aliphatic (e.g. al kyl or al'ken ?

alicyclic (e.qg. 13 040 CT 2002 WO 99161498 PCT/ EP99/ 03308 cycl oaI Kyl
or cycloal kenyl ) %Efuﬁe P?@@rn@nc&%ﬁhbﬁ?ﬁiQé&lh\yeultsergg\l?{egm%@ér% pré’f@%b

aronmati ¢ substi tute and al are

ou
advant ageousl y s%@@r%ncead shain grup, pmrebumnwlwl l@a‘P mére@ﬁrrmq#ﬁﬂmi})ments

contai n non- hydrepasr b&neﬁ#hﬁé 4 $LRE caPSARY bERH, tnmude Brra‘%t?ﬁébcghéjﬁea‘?xyn?]?ou%lst er
the 5 predom nantl ahbon character of the grou l es 1 nc¢

ket o) hal o, hydrGRip ’”' Y AR FarRanIRsa Ry rqulpst‘}?@tarwrﬂﬂ Bcar By P dPoup
i s substituted, martmnngloms( rr@ﬂ@.)pssbdﬂﬂélhmgegtcarkﬁanpétefr%r aredmbxtapiefetedof Minor

b d h d n I hydr hyl 0 3- h d :
2 hydroxybuty! . DR BB e A RS S S S P S dRpi RS oupe
may al so or alternatlvely contain atonms other than carbon ma chain or ring
ot herwi se corrpoq;@éjdc%fn gﬁrrp%p pat 8rrrr1§ed 'tﬁ%F igdeh%tr%s re%ﬁf%?mrﬁ% gr%%enéeo f a

exanpl e, nitrogen, Iar nitrogen
conpound nay corﬁpiﬁ@@@ Cét?é'sbrsu%r@ bcmondrlfbmnidm&mdgtﬁb@qmmlam wnth Rthee phenol,

especi alyl y, the r%ro@eﬁmuaﬂwoadarwshngs §Mhﬁﬁ.mt@mndesorb&em tfa fRisTRiaBioh, Vi a

an internediate I'inkin ro% CO) -002(-)) 03(-)
hydr ocar byl ene. “WHEY @”%H%nf’ Hlkﬁawﬁl”bm? e tB‘h?EPrﬁ“%'c "f“l’i@tyﬁ‘btésﬁ'w%‘ﬁtth P¥UBar t
of a cationic grxRp),sasadted ahh &E BEproplidte ProdprsoR6f MBedbstinenpBF asuchiak itRgen

conmpound carrles t ino or imno. substituent, the |inking
groups for each sﬂ:g foqd&%%&%ﬁ%%@g??r {hfac{%"r%? recﬁcgaf"g" nt. Suitable am no
substituents are long chain C 2-C4o0 , preferably C 2-C24, alkyl 25 primry,

secondaysy, tertlnqrré/a t‘ﬁH)aﬁtf'er&aé h%ﬁbﬁgtﬁeﬂfbaﬁ Hﬁ?@)tes(he géﬁfa%rr@mey nthF\eacﬁ“ no

substituent is a yl'am no s as 1 ndicated ove

be in the form (ﬂ‘aCBnS‘&?ﬁ'WGn%aP(R tioupdopn feactanhir(f). aplthoyaht @‘?V@aﬁ@ewﬁ'héﬁecan
formonly anore subtitSentSaiaf battkyed @H?@?Sn&y be the sane or different. 30
Exanpl es of am no substituents inclu odecyl ammo, tetradecyl am no,
cocoan no, and hydrogenated tall ow am no. Exanples of secondary am no
substi tuent s i nArefdeabdy, cﬂn:)tand!e(u&leanrh hearasre: m* sy bdtitdean wind o, priviexahly, escof
an no, Sbst ! LUeles: BRY. O ERGRN HRAchRy IOBR oHAEinGHls fdr HERBILA Ibee
occurring 3s amnes. Preferred ani no subst!tUents are he sed

hydr ogenat ed t aldliéafafeaeribedbiy rrelatan to trﬁ’eCta'PtkW) itbuthe QTOVWﬁl@Ht eW"é"n an
derived from hydﬁ@@eurba dcakﬁ)qwéfsabstau%t@tmt ¥PuRed Bym@emgg A (i) may
approxi mately 4% C gé:{ % C,s and 59% C, 8 n 14 040 2

99/ 61498 PCT/ EPSE/ U488 al kyl groups by weight, and the di cocoamm
substituent, conposed predom nantly of C z and C 4 n-al kyl group:

Suitablg imno : [ C4o, preferably Cz C24,

al kyl substi taée{%t%étlugrgg%ﬂdgﬁ?%f&abﬁ'l g@gnpc%én%'ound is preferably nononeric
(cyclic or non-cyclic) or aliphatic polyneric, but is preferably nononeric.

Wen non-cyclic O;Bttonﬂi’;b’ t}}i@a%ﬁknﬁ&e{y |H%§ct56(tcdlf) %é}r%&foﬁgﬁ 5k brSordfore
anhydride or a spirobi'sl actone clic ring _system of t he conpound

may i ncl ude honﬁB?’éﬁrlsé'bs‘ﬁB?’E? J@S/GF?’EP'ecﬁf “P‘?JE%BI‘“BO'IWCVBWGE‘ Bssearnfgsstbedyin
which the cycli creaa@:ermlresaamam)bwnhhmespnaseus@rthdt Withme mdivithar erdduer ¢)athe

11 or oMt assonipraueds FEFTIN B edEoRt e AT A T UreRe s orabi y. t e

or each cyclic assenbly is aromatic, nmore preferably a benzene ring Mst
preferably, the I Mske -i ca sikn )
brof orred & hat (TespertffchoRficafl"g, § RGERE LA Herkbr. o oy,
benzene ring mWVS@W@BhW@W&*Warﬂuhéﬁtuwmlvatwéberzgf The ring atoms in the
cyclic assenbly or assenblies are preferably carbon atons but may for
exanpl e include gne or nore ring N, S or Qatom in which case or cases. the

compount i s a heths Begest¢f rEB‘FHS’BdﬁBY bexehipines bythe gendenselien, raacton 8& Ehiili es
i nclude: 25 (i) Mna@n@ederbwu:en@.ncséd wttm eémpmturasraﬁg@m hpbeine° to about

ant hracene, phe t sed g _structures re
none of or not ;ﬁ{b‘g %Srﬁ%f] 55% 38 tf’er?f@HQd'gr’@(ﬁ as zu?aéhgn 'Fn%%’??éaﬁ'

hydr oi ndene, f| vancempaniad ty divg brdytteomeofonatdewhich iis digawiRi frays theoieaetibn’ mixtliren”
such as di phenyl, 35 (iv) Heterocyclic conpounds such as quinoline, indole,

2: 3 di hydroi ndol e, benzofuran, coumarin, isocoumarin, benzothi ophen,
car bazol e and thi odi phenyl am ne, 15 8



040 CT 2002 WO 991 61498 PCT/ EP99/ 03308 (v) Non-aromatic or partiall y
saturated ring systems such as Becal m{i.e decahydronaphthal ene

"cardi nene, and bornylene, and (vi) Three-dinensional structures él@
nor bor nene, WP&Y6148hept ane (i.e 5 norbornane), bicycl ooct ane PCAFF99/03308
bi cycl ooct ene. Exanpl es of polar ni trogen corrpounds are descri bed bel ow
Am ne salts and/or am des of n car box i C_aci reac
Sautvar ont s ¢ hetSbrd isaghe Sagan fedpeBBoY, THAGRRSE AcoRihEL B bR ona
groups. Each rrayedbﬁnqmadeucﬁ@gamtﬁmspicejustluat:crreaatuumgdat;lldt:eaahdeo&)rmal ar
proportion of a hydrocarbyl substituted amne with a nolar proportion of
the acid or its anhydride. 15 When an amde is forned) the linking group is
-CO-; when an affihedinsed foritse feactren antitee lintakneriatgs durmedsther€Oy (geheralthéakesi d

may be gyd i C onynan; %g&l:[i'o of"ﬁﬁ% hies |sof10tct¥fﬁkél% R é@%ﬁ%%&#@%t&"ﬁﬁ&ﬁ

the acid is cyclo exan oxyllc aci d; cycl ohexane
1, 2- di car boxyl i ¢4, Ué%lyéiﬂﬁh?%?ié 138 bowBcar boxyl i ¢ aci d; and napht hal ene
di carboxylic acid. Generally, such acids have 5-13 carbon atons in the

cyclic nmoiety. Preferr d such, c s are benz di car boxylic acjds
Stich s phthai | & SURETRLE SR diorealic S RAPriv FORTLAINONE TAan usht 1BaRS ene
t et racar boxyl i c readtids tsuUoWernshe yrsooEyl eati its aséds rrmltltdmablutel)aaedasbmyng Oten

Pt ogel conpourtErERRCLORT o) e ReRar ot Be R B PR DSl Bans
are those when tshiyeatididents lacwcdm@whaikan@!s kguchcas wtwwndraawsdabshwls Larechatic

di carboxylic aCihgdr%'éﬁnlBoﬂf &cﬁuﬁé:'t%nﬁeﬁé:' Biuek % 3(8!&9835}[(1 Pifhet Ealkyl benzenes,

US- A- 4, 147,520 for exa er exanples o c I Cc acids ‘are
wher e the aci ds 2ipkatisi 'IWB@”@FP%&PQ“ AF ﬁgcmq gedeqane; ksrarRilee Mg Qlnetcd PR ne

tetra acetic anRkQpisOBi v or dmréL&fbraﬁsﬁhhuématxmaa@bm@ntvcﬁmémsaCAaé gl Bei d,
an n|tr| | oacetic ac

exanpl €S are t h@pﬁgregil e§u8%?%1tiaﬂ}é5’e\ﬁh8P|¥e%t/dd||"§ntk? 9%&?@3&%? 38ttr8ﬁ%t VY'H‘ the
reacted with an readtardts oaprodiastsiim beydsignifiedht AnmbLBt 27D preférablyOnet &balC T 2002 WO
99/ 61498 PCT/ EP99/03308 (ii) Polar nitrogen conpounds of the general
formula: AX-RL\C C~Y-R2 s in which -Y-R2 is SO03~' ~~' ~NR3Rz, -S03-+~HNR
z R2, -S03c- a+~HiIRReRtion cigdehyde K3 Nt (it s iRFR2sHally- @tEyged kg base RM aps

-Y-Rz or - CONR3Rjg; @rﬁblﬁtﬂﬂ%l &g witt épaﬁ’dfc*ﬁhfmsacﬁas p-thithe honic acid.
- NR3CO?' - RAOR ~~~ '

R' -.Z"‘ -~
is S0320- or - Ccpitenle P@S"érﬁ?twt%r‘%d‘é‘{%g néﬁtizﬁx@famewuwvw&?% R
cont ai ni ng at | eﬁyﬂtoxikié claplm)bnairm'rrs of nathfyet forieacte hadlen ofaldetiy8e ipseseydcacbe by |
and each R3 nay t r
al kyl ene and in: ng\d %?E%@ngb&[t Célr%brﬁér}gag?% ﬁé @@;ﬁ%gp@ gﬁd Qﬁ %uséoo lp?
Et hyl eni cal | y urtssely arelerableetr Aemﬁ@hzs Aeljasife calaWt Witk Re‘ﬁWI "‘@iecgiabéfﬁ'gfi]t ed
hydrocarbyl groupgari or inorganic acid before proceeding further. However, such neutralization

25 is not necessary Useful acids for accomplishing such neutralizations include the
lower alkanoic acids, such as formic acid and acetic acid, and inorganic acids such
as sulfuric, hydrochiloric, phosphoric, nitric acid and the like.

It is believed that the compositions of this invention contain bridges derived from
30 the organic residue of the aldehyde linking the organic residues of the aromatic
compound. Thus, when (i) is formaldehyde, methylene bridges are formed. The
invention, however, is in now way intended to be limited by reference to such
bridges. The formation of bridges may lead to linear or cyclic macromolecuies
containing units of (ii) and (iii).
35
A stirred mixture of 40g branched nonylphenol, 3.1g salicylic acid, 6.44 g of 95%
paraformaidehyde and 0.1g p-toluene sulphonic acid monohydrate in 50 ml xylene

9 28/04/39



25 (b) Part of a cyclic structure which may be aromatic, polynucl Z[a@@
aromatic or cyclo-aliphatic, it is preferred that X-R and Y- R2 lg 302
them contain at | east three al kyl, al koxyal kyl or pol yal koxyal kyl

30 17 0 4 YQ@9613%02 WD 99/ 61498 PCT/ EP99/ 03308 Ml t | corrpon@ﬁi{ 53%‘? ‘?f\/e
systens may be used and the ratios of additives to be used will depend on

the fuel to be tpgatRetdd td BoABPOS: Qo HodF, T6lowRldt By Péfiux &21502155°C for six
sul phosuccnic acid, (b) An ester or diester of a sul phosuccinic acid, {c)

An amide or a di BeNraettier wates @f (FRBAIRE REHIL caRNYOUdY rpapvethviast &leanAdeSHK a

sul phosucci ni ¢ agdcdivk}.v) T@%Qﬁng %WBH&%‘-‘P f&rﬁﬁWe'h?éiélQal%/hd ReigUdbiEndation
cyclic ring system the s conpound carr@k/ | east two substituents of

t he general fornﬂ'loéUthf)adw Mw%ﬂ%%ncian % (1) where Ais an
al i phatic hydrocarbyl group that is opti onaIIy interrupted by 20 one or
nmore hetero atoms and that is straight chain or branched, and R and R2 are

t het same or 9d|4 B f ehedroditd typasahy | lthss anienendesiaby naoléwlarrwagmwng ra@Ufﬁeasured
atom, the subst Pl R 2oHErTRPTASER siehps, 1t BBdRron RSO o B hrarerb

optionally bei ng500 td 50000 mmorefprafesatly 5000 500 25 herreblecadd weight Uambbtlmm
1-20 carbon ato i | . r I r

Each hydrocar byrﬁ\é‘rﬁ@&b g%ﬁs@ietqﬁ’;ﬂ%dyw%eﬁgyéégﬁna%ﬁgﬂ %@%F?Ag%%?ﬁgp%ﬁgi )
30 may for exanppeeferably tallksisuoh aal1k3yﬂ0e1né group or a nono- or

pol yal koxyal kyl group. Preferably, each hydrocarbyl group is a straight

chain al kyl gr OUther-ﬁgﬁvéWWH@brdﬁucPﬁ‘fap% c%téﬁﬂ@d b tﬁ@%chdﬂbpgﬁém n)f{% g&#ﬁx 4S

preferably 16-40, nore preferably 1 | sO erred

cyclic system i sCoMfiessatqn B, HOUQW%?’ PMU"s*fdﬁszteiaFfL%hththo(i‘" ttﬁefOQ’En%rPéWUCt

formula (1) and thateif\ths LﬁthE&é?MEGr‘f?orgr@Hparel%r e)@nfblé) p%&Bn%%lyV‘QrmmalI)tl
991 61498 PCT/ EP99/ 03308 Exanpl es of he chem cal conpounds are the

acet at e!aind the R9¥HIER A Rxample V@?nﬁ&ﬂ?ﬂ%d rﬁé(y healingedi &tired, mistupmcd H00

reduci ng the cor hesmsHEHN% 5y dfgEe; p%‘f&ﬂal&)ﬁy&e aHBQﬁ@?-tb@éﬁé 's0Bhénic acid
secondary amne with the appropriate acid chlorid 42 descri bes

ot her conpounds (VAARYYAEHASEE)mE Klend so A0ARSES fog dewiohoyrs) falowsd dwn gaditont
long chain pri mimér&f) c?f%‘?ﬁ‘%ﬁ%’yh@”&c‘l? ré!ﬂu&hfo?‘?avé"doﬂgta{ %%"’}gél‘txy'ﬁh% water of

aci d- cont ai ni ng pol yner S a polyner o IC an ride and one or
mor e unsat ur at ed reastiomwas , coftimucaslympimeved Mial @ﬁ)@amanarﬁjarrkerecqveﬂ effhienresuiting as

C6- C30 ol efin. CE LG r ¢
G A2, 157 07, MOBTERehE BRI Do R o SO B iodgS (PERFMBSE 152
tel emer acid andaad kRaMby 06220es such as described in US-A-4, 639, 256; and
the reaction product of an am ne containing a branched carboxylic acid

ester, an epoxi de and a nono-carboxylic acid pol yester such as described in
USA4, 631, 071. 20 EP-0, 283, 292 descri bes am de containing polyners

EP- 0, 343, 981 des i be m sal t con ain rs. It sho ot ed
that the pol ar ?55‘6@‘!‘?6}%0&30@%5 ‘?na&;’ ?fi E:I?'nﬁ'@t ¥Fear°t'% cfqucf’Pg @} 15,/ Eﬂcﬁ
as estensfuncti omaﬂ\detn)satidfherodn@tt fativeée by eﬂrtrabbarboxylatmog:ersutpbmpmlmndsudr that

t hose wax anti-s [ addi 1LV c e, a I S,
oo o She! Gf2leb o B S 0L S PP il
reactive equival @nr[rgsp(qmgmgdp'xhose of (iii). Such pro ucts also fall wnthln the scope of this

invention.

30 More preferably, the products obtainable from reaction of (i), (i) and (iii) are
combined with at least one amine. In such products, the amine is preferably
reacted with the substituents of the formula -R?, e.g. the -COOH or -SO3H groups,
so as to form the amine salt derivatives thereof; although salt formation may
additionally occur via any -OH substituents.

35
The product may be combined with at least one amine bearing at least one
hydrocarby! substituent. Such combination may be purely by admixture, but is

10



30 ‘and al kyl or dialkyl am nes, such as those fornmed fromthe fd 4 QG 2§02
(i) Benzene dicarboxylic acids (or anhydrides thereof), such as phthalic
anhydri de, 35 SI i) Al kylene di- or polyamne tetraacetic or tetra 9p on| c
aci ds, suchY3*¥DH® (Ethyl ene Dianine Tetraacetic Acid), and”¢1FP9™o4p

al kenyl substituted succinic acids. 19 04 0 C T Z002 V\D 99/ 61498

PCT/ EP99/ 03308 Th referred. am nes include djalk am n havi n 0- 30,
preferably 1220%%?8 bﬂtm'cﬁ{n %%EWP'QF%’y?sseﬁ'éieﬁ rycé’ 'e r?\&é% r@g’&at ed
tall ow am ne ortrrérptrommmlmseacwd withx dtuleast driecaraivk, nﬁrétpnetmammo foesLthé iandnd r om
the reaction of ride and dral kyl am nes, such as those
specified abovesgggr’égﬂ Wett%pg)%’?erred. Preferably, the conposition of the
first, second and third aspects conprise at |east one 10 reaction product

and at L east Or‘?h@tmh@%a?@o}ﬂ&'ﬁ{ tf(r%)a ors\lf]’cﬁp %F@é’f@n‘a%yoeﬁe Q:rrOtWo drocarbgl

particularly good | ow tegRer ature flow a terab | enhance

excel | ent | ubri &pasfitysats: WﬁﬁééN'th\MOeSLﬁ?SéF@Pbﬁb?@)mQ%@r%féﬁﬁ%sﬂ‘?éHbﬁi!tUQﬂ*Fe
first, second apfytdal él@haﬁcper@rc Exdrhipit hexyl %9€Réh)3%r@=1ps a5d h%@«%onw upab a

ni trogen corrpoundb Squ ?rrposu onsﬁgéé) Ivvrfl
anti-settling afffPPR Y BEFPS R & 8“ '9 BWea Ky, Praves: f8f her
| ow t enper at ur eeparogie haviag 1afto RBeprefeedblpi L to 20, cﬁcbcmobioms assmbbteprefdded.i ve
conposi?ion may additionally conprise one or nore co-additives useful in
fuel oil compositions Such co-additives include other cold flow inproving
addi tives, suchPagicoady gsefuibansinad didudesticaobutee di-fiysirogemetekddhllamanrige, clrds s es
25 (i) conb pol ¥iiBlies thdrdofl 1 NEar ester, ether, esterlethers and m xtures

thereof; (iii) non-ethylene hydrocar bon polymers, and (iv) hydrocarbyl at ed
aromati ¢ conmpounds. 30 Such co-additives are described in nore detail

bﬁl ow. (i) EeneP&lf%rYed @@nfgep@bdmrﬁreCémsb&heﬂfs Bﬂtbﬁfﬁblleeﬁoﬂwnaw\léh@thor:\jéDWylh
chain rancnes SsuUucC [.O S pt|0na te W 1.

onal o Thanehes. BsoL iE wheEP SR s QEHRIERT Bory BBk 8 Wore Yodr S odshio S5m8. &1
such as 14 to 2@rmekiebyde at amnejctise eqpiealdanthefacd nara Qur)lsgatm'hc beaidk bohehesi d

branches bei ng 'R%”Qﬁﬁ gkragwcéth?‘l cﬁ”dnél 'Jn%ﬁé'é(re’fe‘?aﬁlh%s%%&l?&’&e o@? Ir‘ﬁEr

i ndi rect bonding inc i nterposed at ons or groups

bondi ng can i ncPigikrakly\sglestad @M/wrydmenawdda@@nﬂneo@@wy@/ 8N4 9FXPEE ) ;
P99/ 03308 el ect fqayadfent bondi ng such as ma salt Generally, conb pol yners
are di stingui shed by having a m ni num nol ar proportion of units containing
such I&ﬂg chai n branches. 5 Advantageously, the conb polyner is a

honopol ynefT hbaaddltgrﬁ osmpositiqrolof ntee  first |azpett B&faaulypcmﬂanatﬂdﬁnt@hall edditivel 0,

Tore: P ef elahiblndts | 535t ShualiBb) 8% GERLM] MU b5 ShrALED ohANEse

side chains ¢ for exa e car
ni t rogen aﬁ@méRWé?\W“h]t%ﬁ reastian pedshich ahe@dawstur@ wanfel Qﬁaﬁ@*eab%ﬁﬁﬂ“ﬁv%ﬁhbhnt

of branchi 'Bgsnalﬁﬁ Rogthet tﬁé REMBOREHEH a RUARKIE veddi AF FEXSERIpRS b Injdtieh ef besl

conb poI nmers there ntione hose. cont ai units of the general
Fo LB kg GhmEh i TR PR WBRE eran ob Blndinart usaomt Cogpara

R 2COOR" omdyie admixexpatene shmeldoinband tie? or & difgrestsgiits aht ﬂme@m the additive
represents R zCOOR', or a substituted or unsubstituted aryl 20 or
het er ocycl |bc|_éndR %?)Q"m'

In this specification, the expression “obtainable by admixture” refers both to compositions

30 in which the components exist discretely in their individual forms, and also to compositions
in which, after admixture, interaction between one or more of the components (including,
where present, further optional additive components) such as complexation or other in-situ
physical or chemical association leads to a loss of the discrete identity of the individual
components, but without detracting significantly from the performance of the additive

35 composition. Similarly, the additive compositions of the first aspect may be obtained by
the admixture of precursors to the components and subsequent reaction to form the
desired components in-situ in the additive composition.

11



Krepresents H COOR 2, OCOR Z, OR 2 or COOH, L represents H, 2,
OCOR z or substituted or unsubstituted aryl; R' representing a hydCroc byI
"group having r re carbon atons, 25 and R 2 representi ng, rocar byl
group being H}’é‘éﬁéﬁgoi n the' 2COOR" group and ot herw se being n%ﬂ%%(? "é??f*

and mand n represent nole ratios, their sum being 1 and mbeing finite and
being 30 u rom zero to less than 1,

pr ef er abl prmrIegeerf’erQ]jgadvdnﬂ@hHldé#&ﬁwe Cg% oﬂe@g om "1.0 to O. 4, n being in the
range of fromO to 0.6. R advant ageously represents a hydrocarbyl group
with from 12)t o BbyleneRolymerss, preferably 12 to 24, nore preferably 12 to
18. Preferably, R'" is a linear or slightly branched aI kyl group and R 2
advant ageously represents a hydrocarbyl group with 35 from1 to 30 carbon
at ons when nonovaianpolypeefraydid @ hmimdpofynmr Qgreaomlymaroofeet}hylehewdﬂbrl andtberor

7 2002 w0 901 o1408 HeRPRRE s Suafe bt ot 3960TANE malareh

is a linear or sSucghitSI Mobylamﬂ:h’ecandllkpthty@nelapd\/t\hemarﬁbtz a-slednsvah@/m in the aars
referably a net e I ou ht S
havi g & 3 ngl e TWECRDIEeRras briosBlEadt NeRaucRinsSl heAaeYerdki AP Stiapr &rer | ve

from ot her nononers |f desr red or requr red, exanples being CO vinyl
acetate, and eth is within the scope. of the ipvention to i ude
two or rore di ffe?gﬁ edc %6‘0888’8@@&? 4npAl a@%?rbesbedl Vi VAR 3’35

be copol yners ofmomdreénsbearghydiel ptefeaedt o fumanc aci d and anot her

ethyl enically unsaturated nononer, e.g. an a-olefin or an unsaturated
ester, for exanple, vinyl acet ate as described in EP-A-214,786 It is
preferred but n r_amounts_ of the,

used al t hough rrg‘% gfe%%%%oﬁ%neu nﬁ?ﬁ %Séea} CO%SI?'mfrst%avf iy 'OPOOQ’NE? ge”ved
sui t abl e. Exarrplfecyn@fhwﬂnéf pmits afiibe fqrmylabe copol ynenzed with e.g malefic
anhydrige, include 1-dodecene, 1l-tetradecene, 1-hexadecene, 1-octadecene,
and styrene O her exanples of conb pol ﬁ |ngl ude met hacryl ates and
acrylates. The copol yner may be est erfRRdCH any sui tabl e techni que and

al though preferred it is not essential that the mal efic anhydride or
fumaric acid be erified. anpl es of al S ich y
be used incl ude &hedS'decahepiesc?ln% ﬁ’(%??%’dé’&é??]et%o r‘?‘P’ﬁ%%%ieé@%'{l'- d’l\ﬁgr%ﬂﬂ
n- oct adecan- 1- oIrepfﬁsentalamcﬁiwlsrqmwmngdromdrlmeprejerabw vAearbentagdmbrvaricihisper
chain, jor exanp g irarbhfn%hgr)‘rl Q)?nffarg%%ﬁ&rrr]s ql or %o@tﬂmotnr la&%%arﬁrgrﬁccneda%r R?
descri bed m EP-A 2 m,xture o g) ingle
met hyl branched 8PteSRRISsOOGR’] Q’hﬁf%'ﬁe‘?ré@fﬁﬁr%éz pir &, EhdaRc gRpresentat i eor

t han al cohol m x¢ooe8. such as nmay be commercially available; if mxtures
are used the nunber of carbon atons in the alkyl group is taken to be the
average nunber of carbon atons in the al kyl groups of the -al cohol m xture;
i f al cohol s t hatThesetraan campriser@hcapolyinier df edhyl@negpadth tanoethylamieallyswdatunated

nunber of carbo r.d e
strai ghét% chain ?r:eoﬁ% %ﬁr}'gﬁl\g{s ﬂarr'llgf}r%%élf Ogﬁﬁgmgﬁkﬁ%k@oﬁoyﬂrepgf %:Eﬁleﬂ? tﬁoafH gglt%rh
conb pol ymers mesf %%%@@FQQ @'90"5% apg @arupsatugted F&@QM'F@C@obyWﬁﬁﬁf%Mﬂthe ester
copol ymers such jaonkost £%andteratdi0aRoRA SEitH Q%tdr@teﬁ%a‘?@&@ﬂc B@rﬁer‘i\n sthylene
Applications 153 176, 153 177, 156 577 and 688, 35
Particul arly preff St oRayIeEs '%Bﬂ’f?’}ﬁ?ﬂe;?%rgn §F@'e@8p‘6'f')9r?€ls?t%fet5¥'?“ﬁ vinyl

fumarates and vi psmbroa@tet atrerenemnrerwlr@hahdswe agtkyleng ViHyp 2- élﬂyrllﬁ!eialhﬁﬂfel%tﬁyﬂbngo

car bon gt ons, | ich the aI have

car bon got ons or %I %gt%%%t%f %"@?ﬁ‘y&zﬂ@a Vﬁ@a% SIS 5’87‘83% Cf aé»(l &W
the al kyl gr oupsctmob'mr eortainsdrant S@ 40@1% dllthgy Vingrestaysmoreapreferaldy fremattptoe,

b | uti t |

by 50 100 ook ABDSY MeEHIRLAS T il PSS AT
al cohol s, which %@t@nW%fC‘e%ﬂbﬂﬁ maVabegme% hEllennunleas iRyErage Walecularevaighttalithe i s
used it is advanipafmies] ¥s ﬁ?ﬂegslﬂre&b )Oaﬁ&ﬁmasgbﬁ'rb%@tr?frs Qgﬁm&geﬁuélxaln@bochos

al cohol s Furt her ster wwth” the m xed
ester advant{arcgé%sqr??ébaé’%i@g)o to5.00h Ihfissitadethe corolymer Baycogiain Hpits

C, 4/ C, 6 i s advandexyeodmny atditibis comogemers, elgra terolyrferd tetrapblyffet bRl higRsrl
to 7.2, and nost preferably about 3:1, by weight. The particularly

preferred fumarate conb pol ynmers nmay, for exanple, have a nunber 1o average
nol ecul ar weight in the range of 1,000 to 100,000, preferably 1,000 to

50, 000, as neasured by Vapour Phase Gsnonetry (VPO O her suitable conb

pol ymers are the polymers and copol ynmel?s of a-olefins and esterified

copol ymers of styrene and mal efi ¢ anhydride, and esterified copolynmers ~5
of styrene and fumaric acid as described in EP-A-282,342; mxtures of two
or nore conb polyners may be used nraccordance mnth the |nvent|on and, as

T 1 e o Y R I



20 of ethylene and at | east one a-olefin) preferably the a-ol efimémsgyigmg at
_nost 20 carbon atons, exanples being n-dodecene-1, n-tetradecene-1 an

n- hexadecenel (9for exanpl e, as described in W9319106). Prefer%ﬁ{ﬁé tg )
nunber avera‘ﬁ@ r8l8%ul ar wei ght nmeasured by Gel Perneation chFdit %’&? Efeahy
agai nst pol ystyrene standards of such a copolyner is for exanple, up to
30,0D0 or up to 40, 000. y ar.pbon r b r b
nmet hods known i rﬁoﬁshnégrar@f) ?%grm%é;a%%(eé J}E?nagé;@%a}ég% gfon{g?;\\éé %afsé’ﬁ%[e%gsﬁgh
hydr ocar bon pol yaigabstitene, poe futtenphsatirates esteri sot acticity of 75% or

greater. Such conpounds conprise an ester, ether, ester/ether conpound or

m xtures 30 thereof in which at | east one substantially Iinear alkyl group
having 10 to 30 t¥r BeRPMAPYFEMRY PEoMARR tYddilgch PR MEHERRAP! EamRIomErgr BiLBY

that may be brangdmedsteficationnn! WyerHyardRs dagl  &UsdlerfiBatidh, ObOasm Cefrgindue,

to provide at |east or{e quear chai n qf at ons %.Eat Lngl Edes t he ca%ﬁon
atons of said al KPPYRBEHPESIEH FOBAYMET foP¥e ndnd BFENh HINYEAFg dRSAUAGH (Fster
and/ or nitrogen aipolymer.Ther lekakpleg ethyleup vy hbmndatepand/ aylieae vyl octbnehtd C
T 2002 WD 99/ 614 L EP: 3 y " tantiall i.near" i nt _that
t he al kyl group (?%go,oﬁeg{%rﬁ%{ 3)%8?” %glgglﬁt ﬁﬁ:‘%;?/%p %gt f'%éﬂ‘lata“s? {hgkeégtﬂﬁﬂa%%etg}?kyl
groups havi ng a copalymetiegr ee of branching such as mthe formof a single
met hyl ©®roup branch nay be used 5 Preferably, the conmpound has at |east two
of said al kyl gr [ hal.. j of
nore than one of\ms@lﬁA@F&frmgrdédﬁg%&\ﬁ%ﬁ@dt“ﬁg’n%ﬁggﬁ%ﬁqﬁfaey@tg?é’i@? ' t8 h{rgg%dof
sai d al kyl groupgsm twepematgydifiereniecempnamersne of such |inear chains, which
chains may overlap. The linear chain or chains nay provide part of the

| i nki ng group between any two such al kyl groups in the conpound. The oxygen
atom or atons, iW¥ogreméerablyar(a) poatesemhlan dtneanel yinyhtaselatssed etbyleeenvinyl
carbon atoms m t&@piﬁhﬁb%oﬁ?@m@ﬁyorJﬁ’ﬁxtﬁ?&a{ﬁgk&’ﬂ 2 RO A& BthiEnd LRE Y.
group, If present, in the rmof a nmono- or poly-ox a¥ yl eri e group, said
oxyal kyl ene ~ s \in\depters. €Relh aiying egvp iglymaraings caresnonding e theeskmvp Ifersnuiei ng

oxyet hyl ene and yl L ndi t I L inal yde.
Carbon, oxygen. oulohad SRdred me ?%g%ﬁ“@ataé?eﬁgﬁe?ﬁé‘%@zﬂ%%% o gehird
ester where the YNsRidratgd @ses naanonesnioe exampieo seleted drom Miwr proplonate, viowpdund
as -0 CO n al kyl ath@ihexSidate BrnkWerdiodps, in the former the al kyl groups
bei ng derived fr%mﬂar?xaciad 'arrlgn?heerr emal nder of the conmpound being derived
from a ol yhydric alcohol and in the latter the al kyl 2s groups being

derived frog)an ol Yolahld Fdisr NietdeAEdmpbutdie conmpound being derived
froma pol ycarboxylic acid. Also, the conpound may be an ether where the

al kyl gr_cl)_ﬁps ar %Wétﬁﬁﬁcﬁﬁ!d&%a%@né%&@?bré&érab@&wﬁwmgs@t?stitl.@nlfb’ibkphle
gr oups. e conpoun e both.an ester and an ether or it. may nt ai n
i T erent ester GIBHBS R0 ER Y SpreRenes THUPGRRY R ErttoinBB -4 ShBhh
est erl et hers andatoms{ whieb stibstitweit pr pee br owreof whichasbstitawertaimay ihg iatthd &aumt
one, prgferably at t 8 | L r.Qu ]

pol yoxygsl kyl ene glﬁ/é%ﬁ)%g?%?ggd 6&r§rftr)§rﬁbﬁarp r{:l\fgf‘a% jt'%hléééte 8852?1 08@;@{5&32 erf’?i ng/l
200 to 5,000, theroup koMtannNggt2oh carhor atamns oT o Y adlkiie ek gitspgend compgund is
contai ni ng from dadaBle’or GRfiftPEs aWaRTrystl @rawtRlidHisiRd iRkl s) ethers or
ester/ethers which may be used may conprise conmpounds in which one or nore
groups (such as 2, 3 or 4 groups) of fornmula 24 040CT 2002 W

991 61498 PCT/ EP9R/ef33018, theRRarauaebyb grulpdstinear sreslightie lifearWherie may rreayvefane
exanpl e, [ epresen I 2[e wher e, A.r.epr. nt arphan o, i or
IS abse%l({, q repérhé@e‘r?ﬁghghp?n%ag%o@ra p%%@d?%a%ﬁl?gﬁ% he%elgytl%gné'%@g%% 'gas
from one to fouramiaebibmaytcarry moke thankoriecsaid bydrosarew gnpipe whish mayNfeGHR Giare3,
C(CHz) 4; or (CHZ%,%F &Pﬁ{ R25 may 5 i ndependently be (a) n-al kyl (b)

n-al kyl -CO (c) n-a ﬁy -0OCO (CHZ)~- to (d) n-al kyl-OCO (CHZ) ~CO n being, for
exanple, 1 to 34, the alkyl group being linear and containing from10 to 30

carbon atons. FOTh&¥@RPI"Bydrb&RbyIMBY LREd e RKi€ SpBLifchtiBN rbfafs {PhMib@ having a
Rz30BOR24, R23 and R24 eack&_ betiyngttg d as for R25 above, and
n

efi ne n ,
represemting t S5CATREN pBPPaIONGE essede e rext ol oo mplgcylpi and (haying a
al kyl ene group hagrbdcaperl 60 predamihantiyatiaocabson echargete?, pekympiesetidgidene,

pol yoxyet hyl ene Qr. pol yirinmet.hyl ene Lety which js.substanti.al |.

| i near; sone degﬁ%dég%afgﬁzﬁﬁ@ﬁgﬁdn%qe'ﬁp I%@b?h%l(ﬁ@l a?'f%e”cﬁg?rw ’(%@é%xage'qn
pol yoxypropyl ene glycol) may be tolerated but it is preferred that the

gl ycol should be substantially linear. 20 Suitable glycols generally are
substantially Iinear polyethylene glyddls (PEG and pol ypropyl ene glycols
(PPG having a nol ecul ar wei ght of about 100 to 5,000, preferably about 200
to 2,000. Esters are preferred and fatty acids containing from10 to 30
carbon atons are useful for reacting with the glycols to formthe ester 25

Y - ~ a ~ e



30 as additives, diesters being preferred when the petrol eum b?
conmponent is a narrow boiling distillate) when m nor ampunts o m)noQ 2hers
~and nonoest g SodiaiidsCh are often formed in the manufacturing pepPepsssafERY

al so be present. It is inmportant for active performance that a major anount
of the dial kyl conpound is present. in particular, stearic or behenic

di esters of pol yefdamyensg Gifd(émﬁeny@5 APEMH RS, ORYd %ﬂ@ycﬂlEYQLQHstl@lfed aromatic, and
pol yet hyl ene/ poI@ypropyI en m Xt ur s are prefer er suitable

co|
esters are thos89AlEi ﬁ‘étP)"’rt@'ﬂBé ?'ILFé‘aF'%aé'f‘ oﬂ'CéS‘F"CZ@ro“p@ 4 6‘"%%028@299\0”3
99/ 61498 PCT/ EPa/0828ugly satinatad iapbandre mﬁembw ey | I'I'De@é:grdubsmiayg:oﬂl&nt o}

40 carbon at ons | KX ated phati ¢ _nonohydnc al o
wherein the al co?n'?)'j'y?{g%r ?%a'ts&St'&%L? g?ci) ﬁ‘%ét S@engél.'ogr%s k%gyl | on
and whesf ei n t heprdgme@ngy dmsfdr@bkrbmylcaalamtenoé the gwudo Eﬂﬂmesorhclaﬁ«we.nmmm de

per nole of alc T oL Jyed  f (1)
and single al coﬁ%hxyég‘?{og%&g? Woxgeanfdr%mn‘éfxtbgﬁgmg?%l ?ré)gﬁ éjfuor a coahol S
(ii) or both Insingle (F@ﬂ@ﬁUbé'H@éﬁt is refescedir e of ester products will be
formed which may be used w thout separation if desired, or separat ed to

ive discrete oducts before use The d of al kox Ia i
gl i phatic rmnoﬁ%d?'?’eleél CB’LgF“P%‘“W@f ePé‘ﬁ'g Eﬁ' t@r%@sr%l' @"dﬁf hl)(9r°éYFéhYJX| de

per nolie of al Cthbroxmbpylpr4erﬁ)eir@@fbuty152-u<etobﬁapyplaboxy@hﬁl adrieo ¥ pakyopyl.s

e used successt U BiP BRimal el Rosm ot Va cofs Bolln iy BrbPEs iiof cne
and propyl ene oxrnglethamwiss, cameposat s deebars atbmTheSuitebled hederot astnmns (inglude, for
pref erably has %g 3r9tr8 rPQUI %pgﬁd {egaby‘g)f?(géqﬁl y 18 to 22 carbon atons

such as 20 or car on a é aci ably. a 20 saturated
ali phatic acid, nore preferably an al kanoic acid. Al kanoic acids of 18 to

30 carhen at onsTAE epdnév Tnitﬁdgbﬁr J:omp@m‘du |mayn1:6h1|éﬂ§@l SheaGr dmo@r %rrﬁ}{oefo? lifeHd

Such d | d
o errod. Wnor SRR g dbeBally, HEGsE i B 'B?é%‘?sggng'ét:%g‘l o B! "9

aver age nunber &f m@@h‘odﬁ an dermediataelinkingd grauet sHed 8$ eSOFm

above- speci fied r.apl u I e
it ure i 11 molVABPARYER MuferBiRl highg cholf i by e s@%*ﬂ%*‘e%?%@notf@
nunbers. The aI catinpiic gredptasnt apiaming salpgesbipr abl y derived from an al i phatic
monohydgi ¢ al cohol having no nore than 28 carbon atons, and nore preferably
no nore than 26 (or 30 better, 24) carbon atons, prior to al koxylation. The
range of 20 to gns ”ﬁ%rppfaéu'l“gPQ%F &quﬂﬁ%e%rgesr ﬂOFSbMPn?%%% QRdmino

crystal nodifi catbdituentRe ahkifhgloups freabekubsitusne iy alel tiie saraa b bifferait.

al i phatic al cohol) especially an al kanol (i.e. alkyl alcohol). Alkanols
havi ng 20 to 28 carbon atons, and particularly 20 to 26, such as 20 to 22
carbon atons ar Sujjakié eamiod. subsifuRatsotre fong olvmn Ge-dher r eréferaidy (GieGhbaralky!

t hose 33 havi ng 20 o iR P i t%ﬂ% EPr\frF‘oréE}BEb(t st 0 22 car bon
Ltone. B g pAmahf setorkRty Rdty A Bua@ifarPafify Stuctts 0 S8 C2 cohol

react ant (||) is a mxture of alcohols, this mxture may conprise a single
al i phatic al C0h@refé}dbﬁlxme’:‘érﬁmotsgbéﬁﬂﬂéﬂtﬁQa@lWﬁ@ﬁmo QUbsitEnK IwHieh, @k ua:hmé@t l C

al cohol s al koxyl ated to either arre or n Where a m x
OO KO B chavSh 1R (o imiE ol e SeBL s S8 lleh o afinst
al koxyl ati on sheahdortn drdy aimoecsali8. Saii gikyd Geougsinyayive thiersatriecormiifiefrentr ed

ranges ecited above. Preferabl y, t he individual alcohols in the mxture

shoul d 'not differ by nore than 4 carbon atons. .
Examples of amino substituents include dodecylamino, tetradecylamino,

cocoamino, and hydrogenated tallow amino. Examples of secondary amino
substituents include dioctadecylamino and methylbehenylamino. Mixtures of
amino substituents may be present such as those derived from naturally occurring
35 amines. Preferred amino substituents are the secondary hydrogenated tallow
amino substituent, the alkyl groups of which are derived from hydrogenated tallow
fat and are typically composed of approximately 4% Ci4, 31% Ci6 and 59% C,s n-
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The esterification can be conducted by normal techni ques known mhd)h% ixrb
_Thus, to for exanple one nole equival ent of the al koxylated alco f iC 2002
esterified n | e equi val ent of acid by azeotroping in -
110- 120C i n%%mg?%gence of 15 1 weight percent of p-tol ueneﬁﬁjf#@%@%%% acid
catal yst until esterification is conplete, as judged by Infra-Red

Spect roscopy an r | Laci

al koxyl ati on of g’;kﬁegrg(ﬁ%qﬁ;a\{v%@hg%g%%é]%lésyogﬂd)o %%%g@%?gg&gepﬁiﬁrgiﬂﬁmmly

t echni ques. Thugf@0ran€>€£nb-laé<>’hgr§upit-abl e al cohol is (where necessary) nelted
at about 70C and 1 wt % of potassium et hoxide in ethanol added, the m xture
t hereafter bei ng stirred and heated to 100C undﬁé %gnitr enI spar ge uptlil
et hanol 20 ceas8YMqRe HBNG SHPSleRNHIIe {oRe FR3R re mbE@Z%@N’Ig” n§ky
heated $ o0 150C tgbstiptset e formati on of the potassiumsalt. The reactor is
then pressurised with al kyl ene oxide until the mass increases by the
desired wei ght of al kylene oxide 25 (calculated fromthe desired degree of
al koxyl ati on). ®he psladoicbgers cobmpalind/ 1 pferdbly on @B aricd(cytiie gotassydich or
neutralised (e.q: - J a i L1 C i CLdkids) 1T,

non- et hyl ene hy l}por%%’{? g%ﬂ}rﬁ[}gllcy%gr?%ngyé%rggynmgﬁ@g% '.ulzyl9 @é'ﬂ)y’ﬁ? %a%hlr(l:ét'te@%%lbc?ck
di ene pol yner, ebainer iofya gyclic@sequrenisueh 9s gaRPNYIEIIR O BISRERDISIBEPRE nabl e by
end-to1¢nd pol ynerisation of a linear diene, and at |east one non
crystallizable b] ock, the non-crystallizable block being obtainable by 1,2
56 Sont i gurat | oGV RUIESEIEh ob PeCaTRAH e Re B ORUP e, TGP GO
bL ang Ihedkdi enel, fuzed mpty?ymkMsssmbmés guwhicpahy rpclicsaisemblies Ady diat tglgexmsﬁ yr

t he ock copo r before rogenati on_conprjses. unit eriye

but adi ene only, Xl{ijlgéref"\l?o 'Pﬁf? gﬁ?rgn 83W8 Oétm?@g%c'“ocﬁfg“cc%?%ﬁobﬂr%{‘ t)é? Syﬁéﬁ%ts
formula 27 0 Ma) k@ dn 20022 9 Aiér46i8afREMELY ProRBIsy Chizhe- s@Re assOmbly=
CHz wherein R n - r Bt gen
or a C?gto CB aFﬁﬁFﬁﬁﬁbE% %d\%ﬁ g’écg;gu%%%% Hgg%ﬂ)?g?ﬂ%uﬁgr&%e car %zonéhg?%ér)m
in the 5 conpnoffgd i'\go% preferablya fitp E¥@ic dgoHSiRS! IS 3 SitPlmRERAFE8 TSIy bhiene
Advant ageousl y, ptdigrrédat HEesusankaisngredh thea®io dOffely padtichB! which Wehkene
derived from but.adi ene (i é ‘I;B(efs%hmat grtltaI§ are condensat es conposi ng
aromati c and hyﬂp%%y&?lo%' PRy AR OIS mti ¢ part is conveniently an
aromati ¢ hydrocarbon which may be unsubstituted or substituted with, for

exanpl g, non- h)’%%‘?@p%ﬁ’ﬂgigp&g @Hl‘ﬁ?&sﬁseﬁ‘rb o@é&%ﬁ%&g S Qbédé]r‘éf‘e?étl}i?@%%ﬁfag&ﬁ?' y

contai NS a maxi subsStituent groups and/or three condense
rings, and is pPef@aybeyexaapme ingusieeonerpiemores ripg & Scal Bydtomain whish gase or

hydrogen and caghdy tﬁ@GB@BBM&QisMéter‘é@Wﬁ@%@\‘éo&m.the rest of the nolecule
by a carbon atom It may be saturated or unsaturated, and straight or

branched, and may contain one or nore hetero-atons provided they do not
substanti al | y afEkemblesloé shghdpayayctn/dsseathbliesincfudehe part. Preferably the
hydroca%byl part is an al kyl part, conveniently having nore than 8 carbon
atons. 20 25 In addition, the additive conposition nmay conprise one or nore
ot her conventi ofidl cé&@pdensedePevEenm pliuatires astich sae hnaghtiriers. genthsacene,

antioxi dants, corrosipRBndriireht ! Hdpyréiehazers, denul sifiers, netal
deactivators, antifoam ng agents, cetane inprovers, cosolvents, package

conpatibilities, and lubricity additives and antistatic additives.
(in Condensed ring structures where none of or not all of the rings are

30 benzene such as azulene, indene, hydroindene, fluorene, and diphenylene
oxides,
iii) Rings joined "end-on" such as diphenyl,
35 (iv)  Heterocyclic compounds such as quinoline, indoie, 2:3 dihydroindole,

benzofuran, coumarin, isocoumarin, benzothiophen, carbazole and
thiodiphenylamine,
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Thée co-additives may be added to the additive conposition at the @gr@? 260?13
as any of the conponents (a), (b) and (c) or at different tines. i[]
additive congenbgkadog conposition (second aspect of the inventpgampodlissos
concentrate conprises either the additive as defined above, or the reaction
product as defined therein, in adm xture with a conpatible sol vent

therefor. 35 Congent rware&omﬁarérsbémaﬁmambalf@ syht@fqgn StUcH! & \Wetdhn?(.e
carrier liquid (e.g. %ﬁ? olub on o er si. convenlent as a

nmeans for incorporati "’"E{P@ |°hP'5'eB |gar ”"T sﬂ'& barayignetand ate f uel ,
whi ch i ncorporation may be done by nethods known in the art. The 28 WO
99/61498 0 4 0 C.T 2 P99/ 03 gopeentr ma so.contain ot her
additives as re V'? re%ﬁ%‘%}g—éﬁe& rer 3|bF§9‘§lérets asuc f P%ﬁaig?%e%a‘e\fyq/& R&ﬂﬂg
preferably 3 to 60 wnothornas), hicysiactaneyaddbicyci&Btane. % of t he additi ves
preferably in solution in oil. Exanples of carrier liquid are organic

sol vents including drocarbon solvents, for exanple petroleumfractions
such as naphtha,E mmpi/ﬁéeﬁ@oladlné@@pngorémaumf@aarerdemnbed&emt| ¢ hydrocarbons
such as aromatic fractions, e.g. those sold under the ' SOLVESSO tradenang;
al cohol s and/ or ﬁsters and araff| ni drocar bons such as hexane and

pent ane and i sop4r af fArrﬂ'Ee‘Fﬁg @afior éf“"&?sq fi ORI’ PO RS 2Bds QB reactivg
havi ng ivegard to its ecoivahtsithdreyf W 4h ahhygdrizid), t é.ge hanelg W h chisex@ic! aciti 0

The addi 1 ves of e ShANST Q0 MBY opbBEHPRLANGE, b Boky e el

may be incor porated |momprtld’mofo?uhvdrmarb)dtsut)sktéutsaramlmevmhasnalalepramﬁidm vkthe of

the invention or at g ﬁrﬁﬁr Bdﬁcjene- ~ 5 The fuel oil conposition (third
e

aspect of the invention oi | conposition conprises either the
additive or concentrate conposition defined above, or the reaction product

and optisonal |y addi t ivgped amdehidd ¥esmasd, @S hnkedd g’#b@b’% -OQ; RAER b Whfndddifisa
maj or proportion of fuel oil be a hydrocarbon fuel

such as a petrol eum SRS frl?elln%‘ﬁiglgr?‘b‘f IS kgﬁfp* e ker osene or distillate fuel

oil, suitably a mddle dlstlllatefuel oil, i.e a fuel oil obtained in

ref ining crude of | “asyihefrag) bor ARl PGB, gad g Lickegosene el Slre

fuels fraction and the heaV|er I Oon. St ueI Oils
general ly boil withi ﬁhweeWhalfeg@eoac@bwchQBem@d 2dlicaprnxylicedd, cyclepexam® t o

a}lgou; %Ogmfc oE bexiggl @gg%%&%c@éﬂ r&?cl@pérﬂaﬁé I1\Qea.aartbb>th auaabn@%bmnﬂeﬁ@l nt
of above y illates contain a spre

hydr ocar bons boi | i ng J&Pé‘? ’é(h‘f éﬁ'ﬂeré?ﬂ?r@Waﬁ’f&é a“ﬂ?ehya"&r%1§I°§8°°@h%tt°5'@t'8rtp§ed
by pour, cloud and CidyBliqpmltys, Pesferved budascydieiatids raré ibahzeneididangoxyis atids

(189) and final boi | i3 BOIeEBRY: isTNRNEICLR! doa @RRATRI LR, AITRHRL | ©

distillate or vacuumséfl st o crac as 0| or a in an
proportion of strai gHetraqmb@mhic timdsnﬁlur:'y @mcnyocpmelmal 9@lﬁca?lhtfyﬂh@ra@4keblelng

distillgtes. The nMOSt,CHRINERR &@Fe?r@HeL{'TSQl $bit} l5k @nfUEh A ﬁﬁaé@eaé&%ﬁﬂ@’pda‘?t

fuels, diesel fuels, heatln Il's ‘and heavy fuel oils, diesel fuels and
heating oils being pr”éthQrePéiﬁ’mpPH@d%F%@P'”ﬂﬁéPh B}O'%'Sétl ng oil may be a
strai ght atnospheric distillate, or may contain mnor am)unts e.g. upto
0
35 wt % of vacuum g?xa(r)rltpllesocr)f r?ornaccyléFc aggs are Jhsosg (Nhen tthe aClg is a Iongvc\:galgn%IE)}IA'gs
or alkylene substituted dicarboxylic acid such as a succinic acid, as

30 described in US-A-4,147,520 for example.

Other examples of non-cyclic acids are those where the acids are nitrogen

containing acids, for example alkylene diamine tetra acetic an-propionic

acids such as ethylene diamine tetra acetic acid, an nitriloacetic acid, as
35 described in DE-A-3,916,366.

Further examples are the moieties obtained where a dialkyl spirobisiactone
is reacted with an amine, as described in EP-A-413,279.
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0 4 0 C T 2002 PCT/ EP99/ 03308 Heating oils may be made of a bl erté 8£TW60 gi n
~distillate, e.g. gas oil, naphtha, etc. and cracked distillates, e.g.

catal ytic cygdegosu@ck. A representative specification for a gipgplo sl
includes a mninmum flash point of 38C and a 90% distillation point between
282 and 380C (see ASTM Desi gnations D396 and D-975). 5 Also, the fuel oil
may be of animal or vegetable oil origin (i.e. a 'biofuel'), or a mneral
oil as described_above in conbination with one or nore biofuels. Biofuels,
bei ng fuels froifani mefaraitragen cermEENdsRftee geneipldodm!ai ned from a renewabl e
source. Wthin this specification, the term"biofuel" refers to a vegetable
or animal oil or both or a derivative lo thereof 4Certain derivatives of
vegetabl e oil, for exanple of rapese oil, >é._g‘.Rthose obt ai ned by
saponification and re-esterification h nonohydri c al cohol, nmay be used
as a substitute for diesel fuel. Vegetable oils are mainly triglycerides of
nonocar boxyl i ¢ acids, e.g. acids contain|ng 10 ~5 25 carbon atons and have
the follow ng fornula: CHZOCOR 20 | CHOOOR | CHZOCOR 25 where R is an

al i phatic radical of 10-25 carbon atorm/v\hi\ch may,be saturated or
unsaturated. Generally, such oils coftain g\Srr:E'rR‘c?ies of a nunber of acids,
the numder and kind varying wth the source vegetable of the oil. 30

Exanpl es of oils are rapeseed oil, ri ander ojl,.soyabean oil, cottqonseed
oi | ,npsunf | ower oil, é’bsforwe%&] , ol‘\(%g oi IS pea%QQ( K?)'l\'%ﬁgrrai zésg#(f()gH'é{Rg&%d
oi |, pal mkernel oil SOGUORINREE! .SOTSHAKE SEEUNRIR orRBIRE Bhd RaRAVLREN
oils. Rapeseed oil, \@Fl ch |s_§owﬁure of f t(.y+),§]55 $ parti %by.xﬁﬁ&ﬁgl 11 ed
with glycerol, is preferred a i's avail abre in Parge quantrties aad can
be 35 obtained in a sREICORAYNRICORES SRITR'f -RIDCORES SRR, ENADDRYR' ofr 2+
derivatjj,ves thereof aﬂﬁR%' ,l@{!_ <eg§@33-) o,s_@@y-)as met hyl esters, of fatty acids

of the vegetable or aninal oils. Such estérs can be nade by
transesterification. 30 04 0cr zoo2 W 99/61498 PCT/ EP99/ U3308 As

| ower al kyl esters ofx'faid w2 apd Ay, l%%ﬂ,gﬁw Q;rip%pﬁéﬁa¥¥ | SbMt8RingCat! IBSst

0
foll ow ng, for exanple as commercial m Xtures: et hyl, propyl, uty] and
especi al Iy methyl est8ONGomgin thedpdiashainth 12 to 22 carbon atons, for
exanple of lauric acid, nyristic acid, margaric 5 acid, palmtic acid,

pal mtoleic acid, stear. cid | ei,c_agi elaidic acid, petroselic_acid,
nci nol €fc acid, elae t'@gny% ocg%t?yg,anpi ﬁe’igac”?@f?%e, " ﬁ%mgrﬁrcde'éﬁf?’&f, and” R¥s

ei cosanoi ¢ aci d, gad@beémt cids @, tedOcalkydere anddoi d or eruci c acid, which have
an iodine nunber fromb50 to 150, especially 90 to 125. M xtures with
particul arly advant ageous properties are Ahose whi ch contain mainly, i.e.
to at least 50 wt % nethyl esters of fatty {ds with 16 to 22 carbon 1lo
atons and 1, 2 or 3 double bonds. The prefer r'ed | oner al kyl esters of fatty
acids are the c

B
20 the Carbon-Carbon (C-C) bond is either:

(a) Ethylenically unsaturated when A and B may be alkyl, alkenyl or
substituted hydrocarbyl groups or,

25 (b) Part of a cyclic structure which may be aromatic, polynuclear
aromatic or cyclo-aliphatic,

it is preferred that X-R" and Y-R? between them contain at least three alky!,

alkoxyalkyl or polyalkoxyalkyl groups.
30
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met hyl esters of oleic acid, linoleic acid, linolenic acid and @riuBfE208xi d.
Comrercial mxtures of the stated kind are obtained for exanple by cleavage
and esteri fl‘f@t)g/plqgé)f natural fats and oils by their transestpehidphgadshdn
with [ower aliphatic t s alcohols. For production of |ower alkyl esters of
fatty acids it is advantageous to start fromfats and oils with high iodine

hunber, such as, for wmampenerﬁtuafdmwysems mégaeeaeee amlmemrdsaarda%.t%é
castor oil, soyabean oil, cottonseed peanut ol | beef Lower

al kyl esters of fatt{P BRieRd ‘M‘é@éﬂe%o%”ﬁeﬂ/@'\}&b%ﬁeﬁt%’f rapeseed 0|I) t he
fatty acid conponent of which is derived to nore than 80 wt % from
unsat ur at ed fatm( aci,ds with.18 car on .atons, 20 are preferred. The

ef fective conce rat B}rnecefortdraémpggg n product in the oil may for exanple
be in the range of 1 to 5,000 ppm (actrve i ngredient) by weight per weight
of fuel, for exanple, 10 t as 25 to 2500 ppm (active

i ngredient) by wei gh al)perg\\/\sg!rl&%? &z?ﬂ% 25 preferably 50 to 1000 ppm
nore preferably 100 to 800 ppm Where addl tional additives are also
present, the concentpgti or\n%fstérf&edegerbryeugﬁmahrdm may be

correspondi ngly higher, for exanple 000 ppm (active ingredient)
such as 50 to 5,000 ppm nore preferably 100 to 2,500 ppm 30 O her Aspects
O therénvention In (gl at pgranii@e bhe dRIMEEESa glmghdgatgap;d a@FPeEt s, the fuel
oil may be manufactured according to known refinery practices, including
appropriate treatnment of the various fuel streans by hydrofining or

desul phurisation in {d)e casestsr amidd of davpimmpuschiplagid cont ents bel ow 0. 05%
35 and nore especially 0.035% by wei ght per weight of fuel. Such base fuel
oils may deliberately be manufactured with insufficient |ow tenperature
properties (for (€xanphemicgl Fempopnds gopPLsIZDE? NWIGLY G 49EICPTT ERIONOS3DS
CFPP tgo high to neekorhbdrﬁoeqarrr.g@ thgést%cbuﬂsﬁ%h&nbf e GBRSET kGhBRE (1)

| ubricity properties (as neasure for exanple) by the H gh Frequency

Reci procating Rig (' PEREAID tf‘@é'f‘? systRm: subsequently treated with the
additives of the invention in order toAaRIRZe the prpperties required by
specification or custonmer applications. Such fuel production processes and
5 methods al so provide the refiner or fuel producer with the possibility of
cost savings, allow metend igianealiphatic bydrocarpyd oreay thet s erfiopally imtereupted by
expenspye fuel streagfe forbirahe RtGHhS lan3RRA 1§ irbRRP cHbh lof brafihal 2bfi RY

adequate fuel quality through the use of performance-enhancing additi ves.

to In a further use agp&tar%r § FRME mé’rﬁ%r%m anérrécad%mdiever%nﬂtadyérﬂqa&yé

or reaction product, grcmptm@bmmg fous carbbn ﬁfoﬁh’is%rﬁbhﬁll;l mtérmp[efdlﬂy beevor more
tenperature pr opertr ecia at ur ilterabi

|
performance), and/or Fﬁg?l ?‘W 6%%%‘&%%8% a ﬂ/%rtﬁﬁaﬁarﬁﬁt?r ggte{%/qt and the
performance of the fgeinpddnd eptoheliybainemthe frtmhaidcy saltsber@ntl ot her aspects of
the inyention, the preferred enbodi ments of the reaction product and other
additives optionally used therein are those as described under the additive
conposi tion aspects &referably, Aastiresm 1-2fherbon/atamsandvip preferatlysenetbyens ped
by neans of exanple gaﬂymeﬂ-@gr@ldr@uﬁ 20 Exanpl e 1: Enhancenent of fuel oil
| ow tenperature properties A diesel fuel 1, already treated with
et hyl ene-vinyl ester copolyner {additive A) to inprove 25 fuel CFPP was
further treated w thEaehbydooanyogroop solaitudinBR'and®dnnige tnwentidns(Fomrgatt) on,

to give,sthe results A d 0 ;
reacti g(r)r product of Er?a e%‘%gg Ietke)l/lan gleﬂo{)yg%g??r%lﬁgﬁé 2 gqﬁ&gsdal &cg?lyc
acid, the alkyl phen@lkoaya;lksémlrwpyl tﬁf%f@bN Bash hyfroesabyleatoumisaa istypight ehkaim o
of 9:1 30 (based on %u@hsrod r‘?ﬁ%ﬂuﬁbeﬁo#cﬂb‘bh art&ﬂpweaeﬁ r8Ra zuaro%aqsed

salicylic acid) and t product havi ng an . Additive B
product B, reacted V\npfeﬁe@bb’o?ﬁ‘r@? di‘%fPPd‘FﬁWWo@e%t ed taI | ow amine nixture (a
di al kyl ami ne predom nating in C 6 and C e n-al kyl substituents) in a weight

ratio of 4:1 (B2 to for e amne salt derivatjye of th

sal i cyl%?c aci d groupg\lsqfdi % GRS r,re{](t)l?]a tgec‘a’ﬁ&%ﬁﬁtﬁwaﬁ Bigps ilhﬁ\ﬁ?ﬁ e?fﬁY two

f or mal dehyde condensaubstituentoditbe geaddl formelad)) anvdshatlssis atraelhqténe@ﬂoup. 040
C T 2pp~ WD 99/61498 PCT/ EP99/ 03308 5 Table 1 - CFPP results in Fuel 1
Experi nment Addi ti vesCFPP% Waxt No. Addi tive(b} Additive B in(c)
Additive(C)settl edAppm (W w)C in

ppm W w) 1pr esent Nonenone- 16C102pr esent Nonel100- 18C10B~ By3pr esent 1000,

- 19" ~84present 1000- 19C7 The reaction pr oducts of the invention showed good
CFPP and wax antisettling.



to In the wax settling test {conducted at 10C bel ow fuel cloud poj
o B et

lower %figure indicates |less settling, i.e. nore even dispersi
wax through torage vessel. ~ 5 Exanple 2: Inproved | Jepddl 308
per f or mance%”t{] gfl city enhancenent provided by the reacti gﬁfpro uct of

the invention was dermnstrat ed in two | ow sul phur diesel fuels. 2o
e

Addi tives used: Addl Ek%{@gl ftg'éq{ ccg Snéﬁatrﬁlgﬂ Jg% ?I cy‘{ Iq),xgeug%?tg{ Qﬁ@lﬂ(}é’led

C9 al kyl phenol, forna I C acl bei ng
present in the polyrrbydfaﬁhltm'ﬂ@ Ievel of 10 mole % 25 Additive B4: a
reaction product simlar to B3 but containing salicylic acid at the |evel
of approximately 20 le % Additive B5: B3 reacted with dicocoanmine to
gi ve the correspondi Ege §8mP€‘§ﬁd§t’Ea3éﬁ?W§”be§W bR eRfgchY. redycing the qorigspeneing
§0g2dV\Dj 99/ 61398 rlCTéllER%Q/WaOSnay Mghialdéeb)BGeacBlﬂagr eauehle@tjamy tdmine with the I
ehydrogenated tall owam ne to_give t carre alic te am ne al t
product. Additive C a%%ro%%t& %dcﬁlq{"%xawloe%%wg&frgjggﬁpﬁﬁ ﬁ?gﬁoﬁ‘rp(gﬁ ncy
Reci procati ng Ri g) tédannichubeses) B0Dswiessifisatebnt 0 neasure the lubricity
enhancenment. Additive) @ 100 ppm a.i.HFRR average wear scar (Nm) Fuel 2Fuel
3None560549Addi ti ve C550534, 539Additive B3360523, 469Additive B4290~ Not
t est edAddi ti ve BB360A SBPENTRS H6HRGKNEIN BriBEBGIESEONGANT RMiRe Mithiasnaliphatiuct s

B3 to B§ inclusive d%ﬂr‘B@Wlk%@ccﬁ‘%&ﬁuhb%'Biyrﬂér'bédc%'5sYa S&?ﬁ@?@ﬂ‘ﬁﬁ&uc a%ﬂydno@ 4 0
CT 20d2 -35 dains 1. oi | gb)aosmlonco nari si fuel oil havin

ue
a sul fur content of P@%Q”Fr?érm%e@@%‘t ISR MPReMEFS tPle® Ie eﬁwtﬁn?r?éam 8Uct
obt ai nabl e by t he conddsfsaducbasTr@aeatdlefin. bet ween: (i) at | east one
al dehyde or ketone or reactive equivalent thereof, and (ii) at |east one
conpound conprising one or nore aromatic noieties bearing 1lo at | east one
substituent of the f&pacfiaexamleaintiude dodusers sneh bedesaibed ihSBrA-ddR0 8R2,

wher ei ns X represent grOXYoRp 27 Y IBE%FB 941 %6”% 9%@%&%@3“&%%’? affd dhd

noi ety %ear|ng at |east one hydrocar roup fepresents a
hydr ocar byl group ané'kéﬂ?lf’émﬁ@sl%*% E!Shaﬁscl'@eédﬂ Hé%"“a‘i B3B250ieand theergactiothd

(iii) at least one fyrdduer of GFPaivE GOARIHiS] 0 bRiHEhed dms& W@B’Btéﬁer an
noi eti es bearing at | east one substit

ent .of the fo ah at | east
one further 20 subst EPEEfE aNRE MRRGIArqexYke F‘@Br@éy@ﬁ{eé SH% @éndeéFr I'Bhk:'ug'; R
represents hydrogen é#.631fjilety bearing at | east one hydrocar byl group; and
R3 reprgsents a COOH, or -SOSH group or a derivative thereof) and 25
V\/nereln X and R in reactants (ii) and (iii) maybe the sanme or differe nt

and the fuel oil addEPr®A&3.L§2 c gaparibes npnfe | saBRINe BRWREGHe EFD §9P81

describes amine salt containing polymers.

It should be noted that the polar nitrogen compounds may contain other
25 functionality such as ester functionality.

The most preferred polar nitrogen compounds are those wax anti-settling
additives comprising the amides and/or amine salts, or mixtures thereof, of
aromatic or aliphatic polycarboxylic acid (or reactive equivalents thereof)

30 and alky! or dialkyl amines, such as those formed from the following:

(i) Benzene dicarboxylic acids (or anhydrides thereof), such as
phthalic anhydride,

35 (i) Alkylene di- or polyamine tetraacetic or tetra propionic acids, such
as EDTA (Ethylene Diamine Tetraacetic Acid), and

(iii) Alkyl or alkenyl substituted succinic acids.
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2. The conposition of claim1, wherein (ii) conprises at |east one

al i phatic 30 hydrocarbyl -substituted phenol. 3. The conposition 0df0¢l 2 1
or claim2, whebgiss(iii) conprises salicylic acid or at |eastc1%®9/03308
substituted derivative thereof. 35 4. The conposition of any preceding
claimwherein (ii) conprises at |east one al kyl phenol, the alKkyl
substitutent cont al ni ng no m)re than 15 carbon atons, and (i) corrprl ses
salicylic acid. T 2002 -36. 5. The conpasitjon of any preceding
claim wherein the c ﬁ&e?]%f&(rﬁar?'ﬁp%ﬁ]ﬂ“dﬁ§ AriFHRs BRving APr3anpiséerainrting

at | east one hydr ocarzlmyctarwbatdnwenéacrﬁa|k]|hanazromboakém@e difydedgahated . tallow
wherein the condensati on B(g 1S reacted }qn?th the 5 amne to form an
e

amine salt derivativEéthert Foca?"'n%'hoé "3:'6%%st ©€8h of claim5 or claim6

whereinsthe amne is an alkyl or dialkyl amne. 10 8. The corrp05|t| on of
claim7 wherein the - r r

di cocoam ne, or m xt Sjrgengs}?otdﬁg? Z%L%@e##ﬂ o, rgggt}sloﬁu ﬁél%danth%f g(?nr?% l

8 when read with cl aiamiges, $8ch8s thpse scacrf]ﬁ%ahqvgnar@fm@ﬁwarezﬁmed;f the

precedi ng clains, wherein at | east one polyner is an ethyl ene-unsaturated
ester copolyner. 11 A process for the manufacture of the fuel oil

conposi tio rgferably; the é@%&P‘ﬁ@% PhiNG firebRsFPRd ARY i 2SPECStOmRIISRAtdeastane
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salt depi vaid-¥&ditipeg eof . 15. The conbination of claim 13 or claim 14,
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where D represents R'"', COOR"', OCOR"', R™COOR"! or OR"";

E represents H, D or R*,

G represents H or D;

J represents H, R'?, R™?COOR"", or a substituted or unsubstituted aryl
20 or heterocyclic group;

K represents H, COOR'?>, OCOR'?, OR'? or COOH;

L represents H, R'2, COOR'2, OCOR" or substituted or unsubstituted

aryl;

R™ representing a hydrocarbyl group having 12 or more carbon atoms,
25 and

R'? representing a hydrocarbyl group being divalent in the *COOR"

group and otherwise being monovalent,

and m and n represent mole ratios, their sum being 1 and m being finite and being
30 up to and including 1 and n being from zero to less than 1, preferably m being
within the range of from 1.0 to 0.4, n being in the range of from 0 to 0.6. R"
advantageously represents a hydrocarbyl group with from 12 to 30 carbon atoms,
preferably 12 to 24, more preferably 12 to 18. Preferably, R is a linear or slightly
branched alky! group and R'? advantageously represents a hydrocarbyl group with
35 from 1 to 30 carbon atoms when monovalent, preferably with 6 or greater, more
preferably 10 or greater, preferably up to 24, more preferably up to 18 carbon
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R Tl et

10' oG3Hl f J KL Mz Xtheanvention to include two or more different comb copolymers

The comb polymers may, for example, be copolymers of maleic anhydride or

10 fumaric acid and another ethylenically unsaturated monomer, e.g. ano.-olefin or an
unsaturated ester, for example, vinyl acetate as described in EP-A-214,786 |t is
preferred but not essential that equimolar amounts of the comonomers be used
although molar proportions 1n the range of 2 to 1 and 1 to 2 are suitable.
Examples of olefins that may be copolymerized with e.g maleic anhydride, include

13 1-dodecene, 1-tetradecene, 1-hexadecene, 1-octadecene, and styrene  Other
examples of comb polymer include methacrylates and acrylates.

The copolymer may be esterified by any suitable technique and although preferred
it is not essential that the maleic anhydride or fumaric acid be at least 50%
20 esterified. Examples of alcohols which may be used include n-dodecan-1-ol, n-
tetradecan-1-ol, n-hexadecan-1-ol, and n-octadecan-1-ol. The alcohols may also
include up to one methyl branch per chain, for example, 1-methylpentadecan-1-ol,
2-methyltridecan-1-ol as described n EP-A-213,879. The alcohol may be a
mixture of normal and single methyl branched alcohols. It Is preferred to use pure
25 alcohols rather than alcohol mixtures such as may be commercially available; if
mixtures are used the number of carbon atoms in the alkyl group is taken to be the
average number of carbon atoms in the alkyl groups of the "alcohol mixture; if
alcohols that contain a branch at the 1 or 2 positions are used the number of
carbon atoms in the alkyl group is taken to be the number in the straight chain
30 backbone segment of the alkyl group of the alcohol.

The comb polymers may especially be fumarate or itaconate polymers and
copolymers such as for example those described in European Patent Applications
153 176, 163 177, 156 577 and 225 688, and WO 91/16407.

35
Particularly preferred fumarate comb polymers are copolymers of alkyl fumarates
and vinyl acetate, in which the alkyl groups have from 12 to 20 carbon atoms,
more especially polymers in which the alkyl groups have 14 carbon atoms or in
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10%&' () -5Z% aqbt bubbhweight \miktutd of: lobeh3. , (GndFhd eI Jurthermore, mixtures of the

Ci4 ester with the mixed C,.,/Cis ester may advantageously be used. In such
mixtures, the ratio of Cy4 to C44/C,s is advantageously in the range of from 1-1 to
4:1, preferably 2:1 to 7.2, and most preferably about 3:1, by weight. The
particularly preferred fumarate comb polymers may, for example, have a number

10 average molecular weight in the range of 1,000 to 100,000, preferably 1,000 to
50,000, as measured by Vapour Phase Osmometry (VPO)

Other suitable comb polymers are the polymers and copolymers of a-olefins and
esterified copolymers of styrene and maleic anhydride, and esterified copolymers

15 of styrene and fumaric acid as described in EP-A-282,342; mixtures of two or more
comb polymers may be used in accordance with the invention and, as indicated
above, such use may be advantageous.

Other examples of comb polymers are hydrocarbon polymers such as copolymers

20 of ethylene and at least one «-olefin, preferably the o-olefin having at most 20
carbon atoms, examples being n-dodecene-1, n-tetradecene-1 and n-hexadecene-
1 (for example, as described in WO09318106). Preferably, the number average
molecular weight measured by Gel Permeation Chromatography against
polystyrene standards of such a copolymer is for example, up to 30,000 or up to

25 40,000. The hydrocarbon copolymers may be prepared by methods known in the
art, for example using a Ziegler type catalyst. Such hydrocarbon polymers may for
example have an isotacticity of 75% or greater.

(i) Such compounds comprise an ester, ether, ester/ether compound or mixtures
30 thereof in which at least one substantially linear alkyl group having 10 to 30 carbon
atoms is connected via an optional linking group that may be branched to a non-
polymeric residue, such as an organic residue, to provide at least one linear chain
of atoms that includes the carbon atoms of said alky! groups and one or more non-
terminal oxygen, sulphur and/or nitrogen atoms. The linking group may be
35 polymeric.
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of such linear chains, WhICh chains may overlap. The linear chain or chains may

provide part of the linking group between any two such alkyl groups in the
10 compound.

The oxygen atom or atoms, if present, are preferably directly interposed between
carbon atoms In the chain and may, for example, be provided in the linking group,
if present, in the form of a mono- or poly-oxyalkylene group, said oxyalkylene

15 group preferably having 2 to 4 carbon atoms, examples being oxyethylene and
oxypropylene.

As indicated the chain or chains include carbon, oxygen, sulphur and/or nitrogen
atoms.
20
The compound may be an ester where the alkyl groups are connected to the
remainder of the compound as -O-CO n alkyl, or -CO-O n alky! groups, in the
former the alkyl groups being derived from an acid and the remainder of the
compound being derived from a polyhydric alcohol and in the latter the alkyl
25 groups being derived from an alcohol and the remainder of the compound being
derived from a polycarboxylic acid. Also, the compound may be an ether where
the alkyl groups are connected to the remainder of the compound as —O—n—
alkyl groups. The compound may be both an ester and an ether or it may contain
different ester groups.

30
Examples include polyoxyalkylene esters, ethers, ester/ethers and mixtures
thereof, particularly those containing at least one, preferably at least two, Coto Go
linear alkyl groups and a polyoxyalkylene glycol group of molecuiar weight up to
5,000, preferably 200 to 5,000, the alkylene group in said polyoxyalkylene glycol
35 containing from 1 to 4 carbon atoms.

The preferred esters, ethers or ester/ethers which may be used may comprise
compounds in which one or more groups (such as 2, 3 or 4 groups) of formula -
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v92& ()-2!
10902& () -2t A Y(alkylene)q for example being N(CH,CH,)s, C(CH)s; or (CHy),, and R* may

5 independently be
(a) n-alkyl-
(b) n-alkyl-CO-
(c¢) n-alkyl-OCO-~(CHg)n- -
10 (d) n-alkyl-OCO-(CH,),CO-

n being, for example, 1 to 34, the alkyl group being linear and containing from 10
to 30 carbon atoms. For example, they may be represented by the formula
R*OBOR?*, R® and R* each being defined as for R* ‘above, and B representing

15 the polyalkylene segment of the glycol in which the alkylene group has from 1 to 4
carbon atoms, for example, polyoxymethylene, polyoxyethylene or
polyoxytrimethylene moiety which is substantially linear; some degree of branching
with lower alkyl side chains (such as in polyoxypropylene glycol) may be tolerated
but it is preferred that the glycol should be substantially linear.

20
Suitable glycols generally are substantially linear polyethylene glycols (PEG) and
polypropylene glycols (PPG) having a molecular weight of about 100 to 5,000,
preferably about 200 to 2,000. Esters are preferred and fatty acids containing from
10 to 30 carbon atoms are useful for reacting with the glycols to form the ester

25 additives, it being preferred to use Cig to Cy4 fatty acid, especially behenic acid.
The esters may also be prepared by esterifying polyethoxylated fatty acids or
polyethoxylated alcohols.

Polyoxyalkylene diesters, diethers, ether/esters and mixtures thereof are suitable
30 as additives, diesters being preferred when the petroleum based component is a
narrow boiling distillate, when minor amounts of monoethers and monoesters
(which are often formed in the manufacturing process) may also be present. it is
important for active performance that a major amount of the diaikyl compound is
present. in particular, stearic or behenic diesters of polyethylene glycol,
35 polypropylene glycol or polyethylene/polypropylene glycol mixtures are preferred.

Other suitable esters are those obtainable by the reaction of

25
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(i) an atkoxylated aliphatic monohydric alcohof, wherein the alcohol has

greater than 18 carbon atoms prior to alkoxylation and wherein the degree

5 of alkoxylation is 5 to 30 moles of alkylene oxide per mole of alcohol

The ester may be formed from a single acid reactant (1) and single alcohol reactant
(i), or from mixtures of acids (i) or alcohols (ii) or both In the latter cases, a
mixture of ester products will be formed which may be used without separation if

10 desired, or separated to give discrete products before use

The degree of alkoxylation of the aliphatic monohydric alcohol is preferably 10 to
25 moles of alkylene oxide per mole of alcohol, more prefer=hly 15 to 25 moles.
The alkoxylation is preferably ethoxylation, although propoxylation or butoxylation

15 can also be used successfully. Mixed alkoxylation, for example a mixture of
ethylene and propylene oxide units, may also be used.

The acid reactant (i) preferably has 18 to 30 carbon atoms, more preferably 18 to
22 carbon atoms such as 20 or 22 carbon atoms. The acid is preferably a

20 saturated aliphatic acid, more preferably an alkanoic acid. Alkanoic acids of 18 to
30 carbon atoms are particularly useful. n-Alkanoic acids are preferred. Such
acids include behenic acid and arachidic acid, with behenic acid being preferred.
Where mixtures of acids are used, it is preferred that the average number of
carbon atoms in the acid mixture lies in the above-specified ranges and preferably

25 the individual acids within the mixture will not differ by more than 8 (and more
preferably 4) carbon numbers.

The alcohol reactant (i) is preferably derived from an aliphatic monohydric alcohol
having no more than 28 carbon atoms, and more preferably no more than 26 (or

30 better, 24) carbon atoms, prior to alkoxylation. The range of 20 to 22 is particularly
advantageous for obtaining good wax crystal modification. The aliphatic alcohol is
preferably a saturated aliphatic alcohol, especially an alkanol (i.e. alkyl alcohol).
Alkanols having 20 to 28 carbon atoms, and particuiarly 20 to 26, such as 20 to 22
carbon atoms are preferred. n-Alkanols are most preferred, particularly those

35 having 20 to 24 carbon atoms, and preferably 20 to 22 carbon atoms.
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aliphatic alcohols is used, the average carbon number prior to alkoxylation should
5 be above 18 and preferably within the preferred ranges recited above. Preferably,
the individual alcohols in the mixture should not differ by more than 4 carbon

atoms.

The esterification can be conducted by normal techniques known in the art. Thus,

10 for example one mole equivalent of the alkoxylated alcohol 1s esterified by one
mole equivalent of acid by azeotroping in toluene at 110-120°C in the presence of
1 weight percent of p-toluene sulphonic acid catalyst until esterification is
complete, as judged by Infra-Red Spectroscopy and/or.redur:tion of the hydroxyl
and acid numbers.

15
The alkoxylation of the aliphatic alcohol is also conducted by well-known
techniques. Thus for example a suitable alcohol is (where necessary) melted at
about 70°C and 1 wt % of potassium ethoxide in ethanol added, the mixture
thereafter being stirred and heated to 100°C under a nitrogen sparge until ethanol

20 ceases to be distilled off, the mixture subsequently being heated to 150°C to
complete formation of the potassium salt. The reactor is then pressurised with
alkylene oxide until the mass increases by the desired weight of alkylene oxide
(calculated from the desired degree of alkoxylation). The product is finally cooled
to 90°C and the potassium neutralised (e.g. by adding an equivalent of lactic acid).

25
(iii) The non-ethylene hydrocarbon polymer may be an oil-soluble
hydrogenated block diene polymer, comprising at least one crystallizable block,
obtainable by end-to-end polymerisation of a linear diene, and at least one non-
crystallizable block, the non-crystallizable block being obtainable by 1,2-

30 configuration polymerisation of a linear diene, by polymerisation of a branched
diene, or by a mixture of such polymerisations.

Advantageously, the block copolymer before hydrogenation comprises units
derived from butadiene only, or from butadiene and at least one comonomer of the
35 formula
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T+ -&10% u[ & leherean ;34 re%rle%e/%géo& Q Cg alkyl grd&LllrJOa{i% restethl?\@drogen oraCy
to Cs alkyl group Advantageously the total number of carbon atoms in the
5 comonomer 1S 5 to 8, and the comonomer is advantageously i1soprene

Advantageously, the copolymer contains at least 10% by weight of units denived
from butadiene

(v)  These materials are condensates comprising aromatic and hydrocarbyl parts. The
10 aromatic part is conveniently an aromatic hydrocarbon which may be unsubstituted
or substituted with, for example, non-hydrocarbon substituents

Such aromatic hydrocarbon preferably contains a maximum of these substituent
groups and/or three condensed rings, and is preferably naphthalene. The

15 hydrocarbyl part is a hydrogen and carbon containing part connected to the rest of
the molecule by a carbon atom. It may be saturated or unsaturated, and straight
or branched, and may contain one or more hetero-atoms provided they do not
substantially affect the hydrocarbyl nature of the part. Preferably the hydrocarby!
part is an alkyl part, conveniently having more than 8 carbon atoms.

» In addition, the additive composition may comprise one or more other conventional co-
additives known in the art, such as detergents, antioxidants, corrosion inhibitors,
dehazers, demulsifiers, metal deactivators, antifoaming agents, cetane improvers,
cosolvents, package compatibilities, and lubricity additives and antistatic additives.

25

The co-additives may be added to the additive composition at the same time as any of the

components (a), (b) and (c) or at different times.

30  The additive concentrate composition (second aspect of the invention)

The concentrate comprises either the additive as defined above, or the reaction product
as defined therein, in admixture with a compatible solvent therefor.

35  Concentrates comprising the additive in admixture with a carrier liquid (e.g. as a solution

or a dispersion) are convenient as a means for incorporating the additive into bulk oil such

as distillate fuel, which incorporation may be done by methods known in the art. The
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-f, ps~\; preferably in solution |n oxl Exa ples of camer hquid are orgamc solvents including
hydrocarbon solvents, for example petroleum fractions such as naphtha, kerosene, diesel
5 and heater oll, aromatic hydrocarbons such as aromatic fractions, e.g. those sold under
the 'SOLVESSO' tradename; alcohols and/or esters, and paraffinic hydrocarbons such as
hexane and pentane and isoparaffins The carrier liquid must, of course, be selected

having regard to its compatibility with the additive and with the oil.

10 The additives of the invention may be incorporated into bulk oil by other methods such as
those known in the art. If co-additives are required, they may be incorporated into the

bulk oil at the same time as the additives of the invention or at a different time.

15 The fuel oil composition (third aspect of the invention)

The fuel oil composition comprises either the additive or concentrate composition defined
above, or the reaction product and optionally additional additives as defined above, in
admixture with a major proportion of fuel oil.

20
The fuel oil may be a hydrocarbon fuel such as a petroleum-based fuel oil for example
kerosene or distillate fuel oil, suitably a middle distillate fuel oil, i.e a fuel oil obtained in
refining crude oil as the fraction between the lighter kerosene and jet fuels fraction and the
heavier fuel oil fraction. Such distillate fuel oils generally boil within the range of about

25  100°C to about 500°C, e.g. 150° to about 400°C, for example, those having a relatively
high Final Boiling Point of above 360°C (by ASTM-D86). Middle distillates contain a
spread of hydrocarbons boiling over a temperature range. They are also characterised by
pour, cloud and CFPP points, as well as their initial boiling point (IBP) and final boiling
point (FBP). The fuel oil can comprise atmospheric distillate or vacuum distillate, or

30  cracked gas oil or a blend in any proportion of straight run and thermally and/or
catalytically cracked distillates. The most common petroleum distillate fuels are kerosene,
jet fuels, diesel fuels, heating oils and heavy fuel oils, diesel fuels and heating oils being
preferred. The diesel fuel or heating oil may be a straight atmospheric distillate, or may
contain minor amounts, e.g. up to 35 wt %, of vacuum gas oil or cracked gas oils or both.

35
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cracked distillates, e.g. catalytic cycle stock. A representative specification for a diesel
fuel includes a minimum flash point of 38°C and a 90% distillation point between 282 and
380°C (see ASTM Designations D-396 and D-975).

Also, the fuel oll may be of animal or vegetable ol origin (1.e. a ‘biofuel’), or a mineral oil
as described above in combination with one or more biofuels. Biofuels, being fuels from
animal or vegetable sources, are obtained from a renewable source. Within this
specification, the term "biofuel" refers to a vegetable or amimal oil or both or a derivative

10 thereof. Certain derivatives of vegetable oil, for example of rapeseed oll, e.g. those
obtained by saponification and re-esterification with a monohydric alcohol, may be used
as a substitute for diesel fuel.

Vegetable oils are mainly triglycerides of monocarboxylic acids, e.g. acids containing 10-
15 25 carbon atoms and have the following formula:

CH,OCOR
20

I
CHOCOR

I
CH,OCOR

25  where R is an aliphatic radical of 10-25 carbon atoms which may be saturated or
unsaturated.

Generally, such oils contain glycerides of a number of acids, the number and kind varying
with the source vegetable of the oil.
30
Examples of oils are rapeseed oil, coriander oil, soyabean oil, cottonseed oil, sunflower
oil, castor ail, olive oil, peanut oil, maize oil, almond oil, palm kernel oil, coconut oil,
mustard seed oil, beef tallow and fish oils. Rapeseed oil, which is a mixture of fatty acids
partially esterified with glycerol, is preferred as it is available in large quantities and can be
35 obtained in a simple way by pressing from rapeseed.

Examples of derivatives thereof are alkyl esters, such as methyl esters, of fatty acids of
the vegetable or animal oils. Such esters can be made by transesterification.
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example as commercial mixtures: the ethyl, propyl, butyl and especially methyl esters of
fatty acids with 12 to 22 carbon atoms, for example of lauric acid, myristic acid, margaric

5  acid, palmitic acid, palmitoleic acid, stearic acid, oleic acid, elaidic acid, petroselic acid,
ricinoleic acid, elaeostearic acid, linoleic acid, linolenic acid, eicosanoic acid, gadoleic
acid, docosanoic acid or erucic acid, which have an iodine number from 50 to 150,
especially 90 to 125. Mixtures with particularly advantageous properties are those which
contain mainly, i.e. to at least 50 wt % methyl esters of fatty acids with 16 to 22 carbon

10 atoms and 1, 2 or 3 double bonds. The preferred lower alkyl esters of fatty acids are the
methy! esters of oleic acid, linoleic acid, linolenic acid and erucic acid.

Commercial mixtures of the stated kind are obtained for example bv cleavage and
esterification of natural fats and oils by their transesterification \‘Nith lower aliphatic

15 alcohols. For production of lower alky! esters of fatty acids it is advantageous to start from
fats and oils with high iodine number, such as, for example, sunflower oil, rapeseed oll,
coriander oil, castor oil, soyabean oil, cottonseed oil, peanut oil or beef taliow. Lower alkyl
esters of fatty acids based on a new variety of rapeseed oil, the fatty acid component of
which is derived to more than 80 wt % from unsaturated fatty acids with 18 carbon atoms,

20 are preferred.

The effective concentration of the reaction product in the oil may for example be in the
range of 1 to 5,000 ppm (active ingredient) by weight per weight of fuel, for exampie 10 to
5,000 ppm such as 25 to 2500 ppm (active ingredient) by weight per weight of fuel,

25  preferably 50 to 1000 ppm, more preferably 100 to 800 ppm. Where additional additives
are aiso present, the concentration of the additive composition may be correspondingly
higher, for example 10 to 10,000 ppm (active ingredient) such as 50 to 5,000 ppm, more
preferably 100 to 2,500 ppm.

30 Other Aspects Of the Invention

in relation to the process and method aspects, the fuel oil may be manufactured according
to known refinery practices, including appropriate treatment of the various fuel streams by
hydrofining or desulphurisation in the case of fueis having sulphur contents below 0.05%,
35 and more especially 0.035% by weight per weight of fuel. Such base fuel oils may
deliberately be manufactured with insufficient low temperature properties (for example, a
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required by specification or customer applications. Such fuel production processes and

5 methods also provide the refiner or fuel producer with the possibility of cost savings,

allowing the diversion of better-performing but more expensive fuel streams into higher-

profit applications whilst maintaining adequate fuel quality through the use of

performance-enhancing additives.

10 In a further use aspect of the invention, the additive or concentrate, or reaction product, is
used in fuel oil preferably to improve low temperature properties (especially low
temperature filterability performance), and/or lubricity performance and/or wax anti-settling
performance of the fuel

15 In the process, method, use and other aspects of the invention, the preferred
embodiments of the reaction product and other additives optionally used therein are those
as described under the additive composition aspects of the invention.

The invention will now be described by means of example only as follows:
20

Example 1: Enhancement of fuel oil low temperature properties

A diesel fuel 1, already treated with ethylene-vinyl ester copolymer (additive A) to improve
25  fuel CFPP was further treated with reaction products B,and B; according to this invention,
to give the results shown in Table 1.

Additive B,: the condensation reaction product of branched C, alkyl phenol, formaldehyde
and salicylic acid, the alky! phenol and salicylic acid having reacted in a molar ratio of 9:1

30 (based on a charge ratio of 4:1 with removal of excess unreacted salicylic acid) and the
product having an Mn of 1500,

Additive B,:  the product B; reacted with a commercial dihydrogenated tallow amine
mixture (a dialkylamine predominating in Cs¢s and C,s n-alkyl substituents) in a weight ratio

35 of 4:1 (B,;:amine), to form the amine salt derivative of the salicylic acid groups.

For comparison, a conventional Cs-alkyl phenol formaldehyde condensation product
(additive C) was also tested.

32



313 10%& ()-f 109%& ()-3 "109%&' ()-#109%& () - 0
"10% () - S! N#@.0%b& ()-,nWBdEnbC 3 !'S 10%&' () - 4 0CT 2002
10%& () - y! 1Qf&ookeha94910%& () - 10%& ()-, $10%& ()-8;S_j aBnbC gcr/Epesn3sos
I F 109 ()-*z 109&' ()-!1y' SH10%&' ()- T$ni 109%4&' () - S@*
1098 ()-f!109%& ()-j/25678dYNC 3 ! 10 10 10 =10%& ()-810%& ()-s6
"109%&' ()-2m 10%&' ()-y0g 10%& ()-8DbraBYNC 3 !y 10% & ()-FF 10% & () - FY
"109%&' ()-SF 10% & ()-'#, 109%& ()- 10% & ()-\cdEYNC 3 1Y
-10% & ()-Fl10% & ()-,3 "10% & ()-F! 10% & ()-Y310% & () - F3
110% & ()-f7jW[<YNC 3 ,& 10% & ()-! f 10%/z/& ()-! f 10%/& ()-! f
10% / & ()- @0% & ()-F!10% & () - Bhk"dEYNC 3
12"10% & ()-gl/ '10% & ()-9,3.10% & ()-Y, 10% & ()-Y
+G'10% % () - YF(10% & ()-bC

Table 1 - CFPP results in Fuel 1

Experimen Additives CFPP % Wax
t
No. Additive | (b) Additive B in | (c) Additive (°C) settled
A ppm (w/w) Cin ppm
(wiw)
1 present None none -16°C 10
2 present None 100 -18°C 10
B1 Bz
3 present 100 0 .-186°C 8
4 present 100 0 -19°C 7

The reaction products of the invention showed good CFPP and wax antisettiing.

in the wax settling test (conducted at 10°C below fuel cloud point), a lower % figure

indicates less settling, i.e. more even dispersion of the wax throughout the storage vessel.

15 Example 2: Improved lubricity performance

The lubricity enhancement provided by the reaction product of the invention was
demonstrated in two low-sulphur diesel fuels.

20  Additives used:

Additive Bs: the condensation reaction product of branched Cy alkyl phenol, formaldehyde

and salicylic acid, salicylic acid being present in the polymer at the level of 10 mole %.

25  Additive By a reaction product similar to B; but containing salicylic acid at the level of
approximately 20 mole %.

Additive Bs: B; reacted with dicocoamine to give the corresponding salicylate amine salt

product.
30
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The HFRR (High Frequency Reciprocating Rig) test, run at 60°C was used to measure the

lubricity enhancement.

Additive, @ 100 ppm a.i. HFRR average wear scar (um)
Fuel 2 Fuel 3

None 560 549
Additive C 550 534, 539
Additive B, 360 523, 469
Additive B, 290 ' Not tested
Additive Bs 360, 385, 325 468
Additive Bg 367 386

10 The reaction products Bs to Bg inclusive demonstrated excelient lubricity enhancement.

34



n! 109%&' ()-3 n! 109%& ()-3 n! 10%&' ()-3 _ bcdefghNd@n! 10%& ()-3 n! 109 ()-3
n!' 109 ()-3 n!' 109 ()-3 n!' 109 ()-3 n!109& ()-3 /KX[)m ghl usT54@ 4 0CT 2062
n'10%& ()-3 n!109%& ()-3 On! 10%& ()-3 n!10%& ()-3 n!10%& ()-3 /KX[)m xY: 4@ -
n' 10%& ()-3 n!10%& ()-3 n! 10%& ()-3 nL3%& ()-3 /KX[)m n! 10%& ()-3
gM @! 10%&' ()-3 n!10%&' ()-3 n!109%& ()-3 n! 10%&k' ()-3 /KX[)mM n! 109%&" ()-3
n'10%& ()-3 |]> @!10n!10%& ()-3 n! 10%&' ()-3 n'10%& ()-3 /KX[)m n! 10%&' ()-3
n! 109%&' () CRimy: . @! 109& ()-3 n!109%& ()-3 /KX[)mn! 109% ()-3 n! 109%& ()-3
n! 10%& ()-3

1. A fuel oil composition comprising a fuel oil having a sulfur content of less than

0.05% by weight of the fuel, and the product obtainable by the condensation

5 reaction between:
(i) at least one aldehyde or ketone or reactive equivalent thereof, and

(i) at least one compound comprising one or more aromatic moieties bearing
10 at least one substituent of the formula -XR' and at least one further substituent -
R?, wherein:

X represents oxygen or sulphur;
R' represents hydrogen or a moiety bearing at least one hydrocarby! group; and

15 R? represents a hydrocarbyl group and contains less than 18 carbon atoms when
linear, and

(iii) at least one further compound comprising one or more aromatic moieties
bearing at least one substituent of the formula -XR' and at least one further
20 substituent -R%, wherein:

X represents oxygen or sulphur;
R' represents hydrogen or a moiety bearing at least one hydrocarbyl group; and
R® represents a COOH, or -SOsH group or a derivative thereof, and

25 wherein X and R' in reactants (i) and (i) maybe the same or different; and

the fuel oil additionally comprising at least one ethylene polymer.

2. The composition of claim 1, wherein (ii) comprises at least one aliphatic
30 hydrocarbyl-substituted phenol.
3. The composition of claim 1 or claim 2, wherein (jii) comprises salicylic acid or at

least one substituted derivative thereof.

35 4. The composition of any preceding claim wherein (ii) comprises at least one alkyl
phenol, the alkyl substitutent containing no more than 15 carbon atoms, and (iii)
comprises salicylic acid.
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9. The composition of any of claims 5 to 8 when read with claim 4.

15 10. The composition of any one of the preceding claims, wherein at least one polymer
is an ethylene-unsaturated ester copolymer.

11. A process for the manufacture of the fuel oil composition of any preceding claim,
comprising:
20
(i) obtaining a fuel oil, with a sulphur content of less than 0.05% by weight,
and

(ii) blending therewith either the reaction product as defined any of claims 1 to
25 4 and 6 to 9 or the combinations of claims 5 and 7 to 11.

12. The use of the condensation reaction product of the additive composition of any of
claims 1 to 4 and 6 to 9 or the combinations as defined in any of claims 5 and 7-
10, in fuel oil having a sulfur content of less than 0.05% by weight, to improve the
30 fuel low temperature flow and/or lubricity properties of the fuel, wherein the low
temperature flow properties are determined by measuring CFPP according to
European Standard method. EN116 and the lubricity properties are determined

using the High Frequency Reciprocating Ring Test at 60°C.
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V" #3YE (gt - THRICHBRLRH of cRinPABCRIRETH Ik MERORIIMK is reacted with the

amine to form an amine salt derivative thereof.

15.  The combination of claim 13 or claim 14, wherein the amine is an alkyl or dialkyl

amine.
10
16. The comkination of claim 14, wherein the amine is selected from dihydrogenated
tallow amine, dicocoamine, or mixtures thereof.
17. The combination of any of claims 14 to 16 when read with claim 4.
15

18. An additive concentrate composition comprising the combination of any of claims

13 to 17 in admixture with a compatible solvent therefor.



