- 1 - FUNCTIONAL FLUI DS FOR | NTERNAL COVBUSTI ON ENG NES Fi el d of the

I nvention The present invention relates to functional fluids

sui t abl e Wworzoasgsoisn an | nt ernal conbustion engi ne, norePparPe@sloa4olry t o
such fluids which may contain a base 5fluid in the formof a fuel or

| ubricating oil; to the preparation of functional fluids suitable for use
in an internal conbustion engine and te the use of said functional fluids
in an internal combustion engine. Background of the Invention 10Reaction
products of fatty acid derivatives and al kanol nono- or pol yam nes are
known to be useful additives for application in gasoline and diesel fuel.
Chapter 7: O gani ¢ BI9IGCN6R KRBT TS ﬁ§{INEEPN%%&F%ﬁHHﬂFpWeENGEﬂ%ﬁistry and
Applications; Leslie R Rudnick, 15CRC 2003, |SBN 0824708571. Kenbeek and
Buenemann expl ain that non-acetic organic friction nodifiers are preferably
| ong strai ght -Ehad%h GfpltEeulBEeRE+H smal | pol ar heads. They are described to

form adsorption | aygespe8sthe swdrcenwher g-aildd phecrebgsul €s,afe adsorbed
by hydrogen 20bondi ng and Debye orientation forces. Van der Waals forces

cause the nol ettt &P TQFi gAct Herdel WeSreaéhcomats tivey SREERE miMRi %ol ecul ar

clusters that gfe panak h?'téos@@@hﬂﬁhﬂﬁrwhE&ﬁWﬁéﬁSxﬂﬁzﬁhgénbgsér'Ctlon
modi fiers are ol eyl am de and gl ycerol nono-ol eate (CM3. 25EP-A-1 295 933

descri bes depoSttiEdnt Foe addEiRtPves Fugt QFré@?r4?ﬂ%%ﬁb@léngFﬁe%h%valIable

by reaction of ,nonocarbaxyki e,aci dshAnd1pekyam Nes,1 Mgt peeferrad is a
molar ratio of 1 to 1.5 noles of nonocarboxylic acid and 1 nole of

pol yam ne. Speti¥4i pr ePePrediexainplies are thetBoreactifondpfoduct s of

equi nol ar amoupt s..of, Lal lFewihat Ly acidhier b el Guagid And,AEAE. According to
the general procedure disclosed therein the reaction is perfornmed at refl ux

tenper at ure whBa¢kqroung PhethanfevaftiPh0 to 175 C. There is no suggestion
made i pysaid doc””%@%c@%%ﬁhpf&ﬁﬂﬁ%to%OfSQQQSéﬂﬂiEQ§1%§@E%ég n,gpndi tions

(molar ratio and/or reaction tenperature) such that polysubstituted
al kanol am nes afeapriefrenent pal pylfarimed. aka paewi did de, usefils not suggest ed

agtgongigluﬁge #%é%ﬁdé%sfgﬁ LPE1 1 8ACH 0N DY . S61 864 1.1 disuLtaple |
i P Chapter 7: Organic Friction Modifiers, Lubricant

Additives: Chemistry and Applications; Leslie R. Rudnick,

15 CRC 2003, ISBN 0824708571. Kenbeek and Buenemann explain
that non-acetic organic friction modifiers are preferably
long straight-chain molecules with small polar heads.
They are described to form adsorption layers on the
surface where multiple molecules are adsorbed by hydrogen

20 bonding and Debye orientation forces. Van der Waals
forces cause the molecules to align themselves such that
they form multimolecular clusters that are parallel to
each other. Examples of organic friction modifiers are
oleylamide and glycerol mono-oleate (GMO).

25 EP-A-1 295 933 describes deposit control additives
for direct injected engines available by reaction of
monocarboxylic acids and polyamines. Most preferred is a
molar ratio of 1 to 1.5 moles of monocarboxylic acid and
1 mole of polyamine. Specific preferred examples are the

30 reaction products of equimolar amounts of tallow fatty



Furthernore, there is no disclosure in EP-A- 1 295 933 of benefits in terns
of inproving the fuel econony of Internal conbustion engines by use of
functi onawvof2bavidozsenposi ti ons whet her fuel conpositi onsPCh&P26088b407Dr t he
engine, or lubricating oil conpositions for lubricating the engine, which
fluid conpositions Incorporate the product of the reaction of

nonocar boxyl i ¢ aci ds and pol yam nes. EP-A-1 435 386 describes tatty acid

al kanol am des, 20whi ch I nprove the accel eration properties of internal

combustion engioes.orThilsidogun@ndeser bescabkane) moraanydes: Hbt ai nabl e
by reaction of equinolar quantities of a fatty acid or its ester and of an

al kanol nnnoanP?RFGQQ%ﬁr8@@8136%%IQH%QQ%§ntP§sﬁ%ﬁ§§“¥hJék@ﬁﬁf??@%ﬁi%Qﬂ

25gasol i ne fuetsr cont@inppgr thesem cpeundscnEurdher Jrenebits in terns of
increased fuel efficiency, stability of engine rotation during idling and

decrease in vibfation dFefRetentf rdi%itd tA6N B2 el aISSGIsEaERBe R h t he

description ofyERr AckA3% 3,86@11&51@%%8@%&9&@'c&n@iﬁ%fi%bt $m&T - Not
exenplified therein. EP 1 272 594 describes the use of friction

modi fi ers, whiEh- s @NOHETr BRREFHIP proodeersUse) cBiEhithahat ural or synthetic

carboxyllc aci go g} fgarvk vestiet s Ak ardhnkanglc agl es-drt 160DI pathaon with a
detergent additive in gasoline for inproving the delivery of the friction

modi fier to the? IRBIGICARE of 1E heS e FE99FRESE et tG B t6f pPReparing t he

friction nodifefed &P ohBele i haut,SappLyi NGy & speeLbhe tenperature
profile. The specific selection of a significant nolar excess of the

al kanol0anm ne tenrRsathee sugfested nor exenplified. Sinmilar friction

nodi fiers are d'SC%%§%ﬁekHo¥$)Zﬁﬁikp§§7§3 avhere it s §#QQBSted to use the
same in conbination with a 10 solvent, an al cohol and certain

conpati bilizerlt®¥ &3m Pdebeadbits vien ESHEENEF atesyr Tl rPAgtRelid at -8 C
or bel ow. ?éy&PEESEHQEXmaitcé%%%sQ%%H EQ&P@e?Q%Eu@EeoEO modi fy the

preparation of kanol am ne derivatives I n such way that the resulting
derivatives proviee ®isgniffpecantotiergftitcss whehhas fugdl cemppshyidenefits and

| mproveirent s 'QstﬁﬂﬂﬁfﬂE LHOr LG4 Ye, %ﬁeﬂubPQgéPP&f-%ﬁ.b@m&HQE%i&ﬂ?' fluids

enpl oyed in internal” combusti on endi nes as ad tiona een found
t hat t hese beng&$i tisthrdyabén0t e tdrerinenprbyed f%mldu@qm@@éﬂp®®@$lon of an

addi ti onal incorporate the product of the reaction of monocarboxylic

acids and polyamines.
EP-A-1 435 386 describes fatty acid alkanol amides,
20 which improve the acceleration properties of internal
combustion engines. This document describes alkanol
monoamides obtainable by reaction of equimolar gquantities
of a fatty acid or its ester and of an alkanol monoamine.
Improved acceleration response is exemplified for
25 gasoline fuels containing these compounds. Further
benefits in terms of increased fuel efficiency, stability
of engine rotation during idling and decrease in
vibration of the engine and noise are also stated in the
description of EP-A-1 435 386, but such additional
30 benefits are not exemplified therein.
EP 1 272 594 describes the use of friction
modifiers, which are the reaction products of certain

natural or synthetic carboxylic acid glyceryl esters and



detergent additive. Summary of the Invention According to the
present invention, there is provided a functional fluid suitable for use in
an 25i nt ewpabossnisast i on engi ne, conprising: (a) a naj ecTaAPWS6MT1 a base
fluid; (b) a mnor anmount of a polysubstituted al kanol am ne derivative
reaction product (hereinafter "reaction product (b)") obtainable by
reacting: 30(i)a carboxylate conmpound ef 3fermula | RICOOR2( | ) in which:

Al is an aliphatic Cl1_30-hydrocarbon radical; and R2 is hydrogen or alkyl,
nmono- or pol yhydeoxyalakyhe s0f n adamiddfiowl ek id )ad rdlckanabaamne of the
formula I'l NHR3R4(11) 5Swherein R3 and R4 are_independently selected from
hydr ogen at ons™arff99iié&ar f6F b?%ﬂ%ﬁ%ﬁi6ﬁ§iﬂeﬁﬁﬂ?%ﬁéﬁb5ﬁeg¥6ﬁﬁg%oqhe car bon

chain of whi chnésioRiH eaakhy 1nberddmt ed bYec08ey Ol MR- Nehc I QURse and
whi ch optionally has at | east one hydroxyl group 10attached to a carbon
atom of the hyldf&Hr PG tGPobpL Cwt 3'h tKe FpPevE S P YHAT RS HAENRAT are not both

hydrogen at omsaghd, trhaty abekeast @ Lhcsabdpresi dues TR3 apd-Rdicarries at
| east one hydroxyl group; 15in a nolar ratio of the -COO groups of the
car boxyl at e co%%%%ﬁd‘%?Oﬁoﬁnﬁ+%ﬁ4f%Q?qﬁh@oﬁ6Fa?x%ﬁﬁﬁ(ﬂf GRcand<NLPgr oups of

the al kanol ampe,of; f gereharl buddbf dsange apsghinder. .eagtjonacondi tions
supporting the formation Qf:a reacti on product conprising golysubstituted
al kanol am ne 2oEEridrarcdésicand ) i@ cAPABr Arolht200F /8>dé8 ér gemre
addi tive. The present,javenti on (44 ther sRheVi fesod H-0688Swion a
10 solvent, an alcohol and certain compatibilizer to form
fuel additive concentrates remaining fluid at -8 °C or
below.
Surprisingly, i1t has been found possible to modify
the preparation of alkanol amine derivatives in such a
15 way that the resulting derivatives provide significant
benefits, such as fuel economy benefits and improvements
in terms of lubricity, when incorporated in functional
fluids employed in internal combustion engines. It has
additionally been found that these benefits may be
20 further improved by the incorporation of an additional
detergent additive.

Summary of the Invention

According to the present invention, there is
provided a functional fluid suitable for use in an
25 internal combustion engine, comprising:
(a) a major amount of a base fluid;
(b) a minor amount of a polysubstituted alkanol amine
derivative reaction product (hereinafter “reaction
product (b)”) obtainable by reacting:
30 (1) a carboxylate compound of formula I
R1COORZ (1)
in which:

Rl is an aliphatic Cq1-3p-hydrocarbon radical; and



the preparation of said functional fluid, which conprises bri ngi ng
into adm xture the base fluid, the reaction 25product (b) and the detergent
addi ti ve Wwo)2009Ds071 ed Description of the Invention PCT/EPR@8fostect i onal
fluid suitable for use in an internal conbustion engine of the present
invention may be either a fuel conposition, such as a gasoline conposition
or a 30di esel fuel conposition, or a |ubdieating oil conposition, such as
an engi ne crank case | ubricant conposition In one particular
enbodi nent of the presen , f i L oh
conposition and th%‘bggeh¥?€¥ |s aaﬁkgﬁ @%ﬁglg§$ gH&Qré%kéh ecrflc
enbodi ment of the presampniwyemntitdén t he functi onal f|UId 5is a gasollne
conposition and th se_fl ol i-n I th speC|f|c
enbodi ment of the grggenﬁalﬁggﬁ%?%%itq% Eng??oﬁa is a diesel fuel
conposition and the base fluid is urdiggsel fuel BJyIthe term
"inproved/inproving lubricity" used 10herein, it is nmeant that the wear
scar produced usinqharhﬁghR?E@GMéﬁcyrre@kbﬂﬁﬁa@hhgyr$@ﬁ%¢ﬂﬁ@Rﬁrb® reduced.
By the term "nmgj or r n f the base fluid
in the functional P?%an i g%%g%fggbﬁta%%%é%$ﬁgﬁﬂﬁﬁggrgﬂﬁegnt that the
functional fluid 15w@mppasb@nnnmemﬁhamhéocgeb@@nﬂwby v6l vneclofit he base
fluid. based on. LNSCLOLAL YOLUIE. Ol k08 bYNSLL analncLiLidy_ Typlaal V. the
“maj or amount” is per ent by vol ume, nore typi nore than
95 percent by volumwﬁ. hltheomkﬁqaaﬂlU|daSbased%anvbhe hmda@xwiﬂqnn@pof t he

20f unct jonal fl uid. Typi r.a n ess than 10
percen%bby volune,aﬁgﬁgh?yp¥ga aﬁﬁggsagﬁ QQJgrgpﬁ'BSaKEOA Qngaﬁ

reaction product (lar)itandharpml%g%btadalatrrdva‘i( Gle @@@%t@ﬂ the total
vol une of the functional fluid. 25Base Fluid The base fluid may be

any fluid which isS@redprefYrs (8¢ 4828 Funt?3on&ef Phi 821% an i nter nal
conmbustion engine. 3Juit eRpa§e fMU|%§er |§9eu%ﬁﬁl%hei ggrggygasollne and

di esel fuel, and Iubrrca?rng orl, suc Oen I ne cran ase ‘lubricants.
The nature of the baseptlurd is not critical and can be any such fluid

known in the art.. suoh as gagoljng,and 4 egel.fuels kot gXaMpl See S
compound of formula I to the molar sum of OH and NH
groups of the alkanol amine of formula II in a range and
under reaction conditions supporting the formation of a
reaction product comprising polysubstituted alkanol amine

20 derivatives; and
(c) a minor amount of a detergent additive.
The present invention further provides a process for
the preparation of said functional fluid, which comprises
bringing into admixture the base fluid, the reaction

25 product (b) and the detergent additive (c¢).

Detailed Description of the Invention

The functional fluid suitable for use in an internal
combustion engine of the present invention may be either
a fuel composition, such as a gasoline composition or a
30 diesel fuel composition, or a lubricating oil
composition, such as an engine crank case lubricant

composition.



Encycl opedi a of Industrial Chemstry, 5th Ed. 1990, Volunme Al16, p. 719 ff,
and Kirk O hner Encycl opedi a of Chem cal Tecnol ogy, 4t Ed. 1994, Volune 12,
p. 341-38802bwmshasati ng oils are described, for exanpl ePCIrEP200BOBIOTCAt i on
Fundanmental s", J. George Wells, Marcel Dekker, Inc., New York, 1980.

Where the base fluid is a gasoline, the functional fluid containing it is a
gasol i ne conposition; where the base flubd-is a diesel fuel, the functional
fluid 10containing it is a diesel fuel conposition; and, where the base
fluid is a lubricatinngnei partheifdnehibefaheht Wi enbakpbng it is a

| ubricating oil conposition Gasoline Gasoline (or gasoline fuel or base
gasol i ne) 15actBfHing o “tRe" presetitali dvant oh § iciudES™aRYH i S uel

suitabl e for usge ighan rinternalacamust Fep engifne-Of ithenspapkcign tion
(petrol) type. The gasoline may be any gasoli ne known in the art. Gasolines

typi cal |y conpfPeetifiseturéstor @@%ﬁﬁﬁoé&?ﬁ@ﬁéo%dﬂF?ﬁﬁmFHlPH%lr%Hﬁ%ifron125

to 232 € (EN- 1 SQ 3405 i nbheoepsd ailor angesnansk ¢ stildilhiat soa curves
typically varying according to climte and season of the year. For exanple,

the summer vapdtrorEssufe B8RO0l HFE 14 Ct GRPRAINISAtOE HBPePERETT0 kPa,

in particular 2560,kPRa t@achugtt 3hHL) r1uia 1sTheafvedriogaehons in gasoline
may be derived by any neans known in the art, convenlentl{ t he hydrocarbons

may be derlvedC?WPQQﬂﬁM@“nﬁﬁﬁthﬁrQﬁﬁ%ﬂfﬁ&F@h%srﬁnﬁkﬁﬁﬁﬂ|fHé

synt heti cal | y- producednrar opgf i € iprdreeak R9r. M qru%%,lc%%heawly or
catal ytically crackéd hydrocarbons, hydro- cracked petrol eumfractions,

catal ytfcally @%$%Mhedﬁhyér@%@@%dﬂ§ﬂbﬁhﬁlWﬁé?e%c%ﬁ Rrpegeed using arhe

speci fic distij|atigneunve,  Bydrocaron ¢o i{d)0N,s Le§gaLgh octane
nunber ( RON) andﬁantofﬁbctgné ré? i NE&D gp@fﬁe gaébflne is not critical.

Preferably, the red¥atéh é@ﬁhn@mﬁmﬁbéﬁOPFbeu%ﬁd-1Wer§éa§é@mrﬁplﬁﬁq n the
range of fr0n1g$%&ﬂ% %QSthgnﬁgse fluid in the functional fluid of the

present invention, it is meant that the functional fluid
15 comprises more than 50 percent by volume of the base
fluid, based on the total volume of the functional fluid.
Typically, the “major amount” is more than 90 percent by
volume, more typically more than 95 percent by volume, of
the base fluid, based on the total volume of the
20 functional fluid.

Typically, the “minor amount” is less than 10
percent by volume, more typically less than 5 percent by
volume, of reaction product (b) and/or detergent additive
(c), based on the total volume of the functional fluid.

25 Base Fluid

The base fluid may be any fluid which is suitable
for use as a functional fluid in an internal combustion
engine. Suitable base fluids include fuels, such as
gasoline and diesel fuel, and lubricating oil, such as

30 engine crank case lubricants.

The nature of the base fluid is not critical and can

be any such fluid known in the art, such as gasoline and

diesel fuels, for example, as described in Ullmann’s



preferably from85 to 103, even nore preferably from90 to 100, nost
preferably from94 to 100 (EN 25164). The notor octane nunber (MON) of the
gasol i ne we 2ppafseasably in the range of from65 to 105 (Pom/EP@sPs®765 to
95), 10 nore preferably from75 to 100 (for exanple 75 to 93), even nore
preferably from80 to 95 (tor exanple 80 to 90), nost preferably from84 to
90 (EN 25163). Typically, gasolinre$s eonprise a mxture of saturated
hydr ocar bons, ol efinic hydrocarbons, aronmatic 15hydrocarbons, and,
optionally, oxygepatg@ddindpecardens.ial ChemI¥M§¢,a|E]t)lm rhe1obefinic

hydr ocarbon content of gasoline is in the ran fromO to 50 percent by
vol ume based OHOPH%5§§§OIPne7l%r@?eﬁﬁﬁi%lrfh%g%W%ﬁ|§ﬂQ¥CH98?6t%r%gn cont ent

of gasoline ischdntde rarge1 sy fromkh 20tw30vpensent2 by valsdneshased on
t he gasoline, for exanple in t%e range of fromO to 21 percent by vol une,

from6 to 21 p%?%ﬁﬁﬁaq&QQVQFﬁﬁear?rﬂﬁﬁ§ﬁﬂp€ﬁraﬁo¥r?ﬁﬁmPlﬁo 18 percent by

vol une. 5 Typi cakiyoer td2e iahomahbSnddreear Bonceenenic10fs, 2bgasel i ne i s not
nore than 60 percent by volunme based on the gasoline, for exanple the

aromati c hydr 0edFEoN doftent’®VsYHdtr A€ -t han 42 percent by vol une, not

nore than 38 percenrfcby vobusesOrsinal More fha i3 peneentnby; splune.
Preferably, the aromatic hydrocarbon content of 30t he gasoline is in the

range of fron1ﬁbp¥%C%Uwﬁépééﬁtl%yleiGW@Olé“@ CIRRSRiTA o BOSHerident by

volune, from 30,40 42 percentqbysyoliyxe, and £10mi3% 4040 percent by
vol une. The benzene content of gasollne is preferably at nost 10

percentOby vol &P 2ifore preferabliesm! myst SOPR?TERCO By 206t uriesrespeci al |y

at nost 1 perC@ﬁ%lﬁ%xy%hﬂﬁﬁylgoé.ﬁﬁQQR%%lgg ol 9, 1.k pencent by ¥alye, in
S5particular fromO0.6 to 9 percent by vol ame, based on the gasoli ne.

Typi cal |y, thec%%ﬁ%HQﬂﬂgdlhyé?o@a#%hﬁiqaﬁﬁﬁén@lbfC%ﬁﬁﬂﬂhtn@nls at least 40
percent by vol une;, preferably, the saturated hydrocarbon content of the
gasoline is inm 10the range of from40 to 80 percent by vol une. The
gasol i ne preferabl ypakadinel 6w araadlting Foel sut glame gearents) f or i nstance

not noye than papLts 151 : f not nore
t han 1%%0 ppnm%%g%?ﬂgggﬁg gﬁ%np$ éygznag%ng¥rgﬁ#%n%%855891g%&$4 , nhore

pref erabl y not fwok esuitak 12500 f e exanrpl entartde samyetopbnf eomd B taf 100
ppmA) , even ”Dﬁﬁ%l%’ K%T%8k¥t98$ Jé%olhagﬁg rﬁ%é"§§sd%ﬁ%% %@H&alo ppmwv-or

| ess. he gasoline~also preferably content, such
as at nost 0.0@6ygm¥¥ﬂnm§tkp@@meﬁabﬂyzbetng 20l ead free - having no Iead

conpounds added th%%%%?iggsetyéﬂgé¥%§eg£mprise mixtures of
20 hydrocarbons boiling in the range from 25 to 232 °C (EN-
ISO 3405), the optimal ranges and distillation curves
typically varying according to climate and season of the
year. For example, the summer vapour pressure of
gasoline is typically not more than 70 kPa, in particular
25 60 kPa (each at 37 °C).

The hydrocarbons in gasoline may be derived by any
means known in the art, conveniently the hydrocarbons may
be derived in known manner from straight-run gasoline,
synthetically-produced aromatic hydrocarbon mixtures,

30 thermally or catalytically cracked hydrocarbons, hydro-
cracked petroleum fractions, catalytically reformed

hydrocarbons or mixtures of these.



I n enbodi nents wherein gasoline conprises oxygenated hydrocarbons, at | east
a portion of non-oxygenated hydrocarbons will be substituted for oxygenated
25hydr oc awban/050287 When gasol i ne contai ns oxygenat ed Phydro@anbons, the
oxygen content of the gasoline may be up to 35 percent by weight (e.g.

et hanol per se) based on the gasoline. For exanple, the oxygen content of
the gasoline may be up to 3025 percent -by wei ght, preferably up to 10
percent by weight, nore preferably from1l.0 to 2.7 percent by weight, and

even nore preferablpef kpatls 2t s2.10 1p€F 68NEubYe Welyghtcarbon Exanpl es of
oxygenat ed hydrocarbons that may be incorporated into gasolines include
al cohol s, et hefYPEEEPE, KBEBHES! AW @eRyHBS L arBOXyPre BeFes and their

derivatives, ape: o/ gemoeentaon g heleraeyclheé Heonpounds:cPreferably, the
oxygenat ed hydrocarbons that may be incorporated into gasolrnes are

sel ect ed fronralcoﬁ8P§e(§9%%'dgmhéﬁﬁﬁﬁéFh et oI BrepaReY) Gisdpropanol ,

butanol 5 tert-butanoele ardihsendbutanp! hrandogt hers (ref apabl y ethers
containing 5 or nore carbon 10at ons per nol ecul e, met hyl tert-butyl

ether), a partP%ﬁﬂ%ﬁqg}YpﬁéP@r?%dubk¥5%n§ﬁéﬁ %Vﬁ?dﬁéﬁg ADLE SEPARY] .

The anpunt of pxygenated hyde peasbons biop g9asebi ngy nEy vahyapverrid W de
range. For exanple, gasolines co rrsrn a maj or proportion of oxygenated

hydr ocar bons 1%%&Q¥(ﬂﬂt@@ﬁtP9mE Jalol tﬁ@aﬂ@%ﬂﬂ%ﬁq AscBuffeF@slsuch as

Brazil and U Suétj%eQan%%héﬂokr&ﬁwfﬁ%oa@@5E$§@raég%%hh 3S gasesj hes
conprising a mnor proportion of genat ed hydrocarbons, e.g. E 10.

Gasol i hés may %@ﬁ%éﬁﬁfﬁﬁapéylégﬁbéﬁzé@t189 Wé@ﬁﬁﬁﬁﬁ%ﬁgeﬁétéﬁ hydr ocar bons.

Preferably, 20&@&1%QR%“%r@%ePéMﬂ?Wﬂ&ﬁg86yg60§§rPﬁﬂﬁeﬂ&ﬁ@@@t8b“t&350|'ne i's
selected fromone of the followi'ng anounts: up to 85 percent by vol une; up

to 65 percent HY Ndmvﬁepr@§e¥®bgni@émtéﬁtt9y9@oliﬁn¥5h@§ to 20 percent by
volune; up to 15 pergent,by, %%ne@”gomﬂﬂéé’ 2 01Rereent £ by, Mol e,

25dependi ng upon t hé deS|red nal fornulation of the gasoline conposition.
Exanpl es of t hevdeodanihencententsniof Maldeokelboand atdertsci n specific

gasol i pes _are:y, o pereent b n&o'éggidﬂ§ll§3tBQ&?@naéﬁé %%69885r@3n¥0'une for

et hanol ; 20 30percent by “vol une I sopr opano 15 percent by vol une for
tert- butanol 20 péW@eﬁﬁlby,vtﬂQuﬂieﬁ@ﬂlPsh&ﬁﬁ@ﬂﬂﬂbonaﬁénteﬂtp@ﬁcent by

vol une for eth qﬁgqg nOF 1 80f arhon_at ops, | e ml.ecyl e.
Exanpl es of su e gaso I'nes |nc€%33 gago%rné% 3%%Ehrhave an olefinic
hydr ocar bon cow@bn&s¢BSEﬂonn0tm©<2£Mﬁem©enth§fwmﬂUnB CASTML®AB1Y), an

oxygen Contenth§ﬁrgééyﬂag E8n§eQ@Q%?Q%sQMi¥8|Eggugﬁwm;§g%ée 89 ﬁféﬁmgic

20 to 30 percent by volume based on the gasoline, for
example in the range of from 0 to 21 percent by volume,
from 6 to 21 percent by volume, in particular from 7 to
18 percent by volume.

Typically, the aromatic hydrocarbon content of

25 gasoline is not more than 60 percent by volume based on
the gasoline, for example the aromatic hydrocarbon
content is not more than 42 percent by volume, not more
than 38 percent by volume or not more than 35 percent by
volume. Preferably, the aromatic hydrocarbon content of

30 the gasoline is in the range of from 10 to 60 percent by
volume, e.g. from 10 to 50 percent by volume, from 30 to
42 percent by volume, and from 32 to 40 percent by

volume.



5hydr ocarbon content of fromO to 50 percent by volune (ASIM D1319) and a
benzene content of at nost 1 percent by volune. Further exanples of

sui t abl e Wa=zotvesezs7i ncl ude gasol i nes whi ch si nul t aneousPgThRe@8amoar onat i cs
content 10of not nore than 38 or 35 percent by volunme, an olefin content of
not nore than 21 percent by volunme, a sulfur content of not nore than 50 or
10 ppmw, a benzene content of not nore-than 1.0 percent by volune and an
oxygen content of from 1.0 to 2.7 percent by weight. 15The gasoli ne

conposi tion may, imhaddehkefe t@lRact bengpsedued i(bprandrgetergent additive
(c), include one or nore additive conponents (or co-additives), such as
ant i - oxi dant s, "¢ r'dsiP6R CPRRI BY t 6 Snede Q& BT © (ffe® 1 Ys 6IvBAES and synt heti ¢

or mneral cargéeferd s, vExamp) essp2Qafa1syl habhessuchaddhti ygs are
described generally in US Patent No. 5, 855,629. The additives, including
reaction produt?l{, drd GetRPHert- addi ti-VePEEjecdly Head8ed directly to

gasol i ng or capabe hliendedohed os e addist ibapcwht hoPne 10meNOLEs il dients, to
forman additive 25concentrate (additive package). Unless otherw se stated,
the (active mattery@<€dncéntrati on of any additives, other than reaction

product (b) and detﬁ%@@allﬁﬂdﬂé @ G he B Bp@Mcdibdhhecgasel idye conposition
is preferably up to 1.0 percent by weight, nore preferably in the range
from 300.1 to 9000 ipEmAS( étgledtom® Pes CEDDOPppMUNCad PARE ag@Btsl y from 0. 1

to 300 ppmv (erge JIQMCaat By300-PRIBY cosHER: ase FlamRsb1t 8 159 ppnw (e. g.
from95 to 150 PPmn). As stated above, the gasoline conposition may al so

cont ai A0 synt hetie M 9% Rér Frceat? iter 8 Psrandl ovry sS1lvests. Exanpl es of

suitable mneral cantighsoil s ang Ahnacti gns obtgaj nedyhp grude oil
processi ng, such as brightstock or base oils having viscosities, for

exanpl e, from ¢WerlSN 500tenp0loT | asd;angadrar sieees orfeti € ORydpear bons,
paraffinic hydpocarbons and, al koxyalkanehs. AL 80 usef yl,-ag,a. mner al

carrier oil is a fraction which 1I0is obtained in 51t-iﬁie refining of mneral
oil and is knoWO@sriwydrecr askpid "in( vacunandsd sef [firame 2ctp h@&%ing a

boi I'i ngsrange of,fy omahout 360,40, 500 Go obtainable frompatyal; i neral
oi | whi ?:h has %%%n) 'catoal y?i %a?l?/ %ydr ogeﬁgt ed under h(ifé)h pr es%lur e and
i soneri zed andtld seredepafadhi nitzed)00 ppmw), even more preferably

not more than 50 and most preferably 10 ppmw or less.

The gasoline also preferably has a low total lead

content, such as at most 0.005 g/l, most preferably being
20 lead free - having no lead compounds added thereto (i.e.
unleaded) .

In embodiments wherein gasoline comprises oxygenated
hydrocarbons, at least a portion of non-oxygenated
hydrocarbons will be substituted for oxygenated

25 hydrocarbons.

When gasoline contains oxygenated hydrocarbons, the
oxygen content of the gasoline may be up to 35 percent by
weight (e.g. ethanol per se) based on the gasoline. For
example, the oxygen content of the gasoline may be up to

30 25 percent by weight, preferably up to 10 percent by
weight, more preferably from 1.0 to 2.7 percent by
weight, and even more preferably from 1.2 to 2.0 percent

by weight.



Exanpl es of suitable synthetic carrier oils are: polyolefins
(pol y-al pha-ol efins or poly(internal olefin)s), (poly)esters,
(pol y) al kweybexwsaz87pol yet hers, aliphatic pol yet her am n@€T/EP2008/064071
al kyl phenol -started 20pol yet hers, al kyl phenol -started pol yet her am nes and
carboxylic esters of |ong-chain al kanol s. Exanpl es of suitable
pol yolefins are olefin polynmers having-Ma ef from400 to 1800, in
particul ar based on pol ybutene or polyi sobutene (hydrogenated or
25nonhydr ogenat ed) Examples BXamphes el cauhyabd e Peinket Ret smgy e
pol yet heram nes are preferably conpounds conprising pol yoxx 02- 04-
al kyl ene noi et 1T C4r " bbt & HAPINE Sby F &8¢t | Wy B2 5066 AFkamol s,
06- 030- al kanedi ot sss,MROoNEE, dit@21RRQ-, 30abky{ Bld NRSds and their
C1- 030- al kyl cycl ohexanol s or 01-030- al k yl phenols with from1 to 30 nol of
et hyl ene oxi dé %Wd?ad"rlvﬁrsmpW‘én%xﬁéﬁﬁrdé?OQHG}LB%“%ul?%@e“r?é?YG%Féle per hydr oxyl
group os am nNoc&hithdsandprkfet 181 £a5@0bxy hen POy el @b carbdRs -t1@dd nes, by
subsequent reductive am nation with amoni a, nonoam nes or polyam nes. Such
products are JdBREiHedPAPPAREPEUIHEO 97 SEPI A S18F B LeEbed. 8561 725,
EP- A- 700 985 ang-MSrA- 487, 416neFain@XauRhenot N Relyether sanmi nes Sused
may be pol y-02-06-al kyl ene oxi de am nes or functional derivatives thereof.
Typi cal exanpl B&CRHE eoPUaRBO 1 | HRICarIt2Bat oY at ¥ BY-an8ét r écanol
but oxyl at es, Ié@ml Rheralhuy axylates and: al 89 Polyisekutengl, but oxyl at es
and pr ogoxyl ate and al so the correspondi ng 10r eacti on products with
anmoni & B@a?rmeésm@fle@a%%omq ¢ é@fﬂéy BEr i oigYéharheal kahol s are in
particul ar eSt é&ﬁul@@g pr8ksr Qg tcféy%%@%&('lhfd@c?da%ow EB L ongsghai n
al kanol s or polyols escribed in particular in DE-A-38 38 918. The
mono-, di- or 15t r iT&&r BoRyn T @%@Wgeﬂl%édnhwlbéiamhoﬁﬁaﬂﬁcg@ﬁojalrmt| c
aci ds; sui tabl g, sty aleongl 50 PolKO! Spafecd fupal tiLubainLong: chai n
representatives having, for exanple, Tromb®6 carbon atons. Typi cal
represent ati vesomir thi@Jest @ﬁsoer@mrﬁap@sof pmmrmt@ﬁ hp0rsephtdrd at es,
ter epht hal at es, A0d; nideh Ui Ehas: ofailisoachangh, o | sononanok i sedecanol and
i sotridecanol, for exanplé -(n- rsotrid ecy? pht hal at e. Furt her
suitabl e carrikramil a@yis@eﬁBAar% qjesﬁtﬁllab@éi, p@brS%@nﬁplEé&l AsDE=A- 385 26 608,
DE A 4L 42 241006 1543 2000, 074, FRubcd 458,328, AN EB5;00268 617, whi ch
are mcorporat% erein by wa reference.

hydrocarbons, e.g. E10. Gasolines may contain up to 100

percent by volume oxygenated hydrocarbons. Preferably,

20 the amount of oxygenated hydrocarbons present in gasoline
is selected from one of the following amounts: up to 85
percent by volume; up to 65 percent by volume; up to 30
percent by volume; up to 20 percent by volume; up to 15
percent by volume; and, up to 10 percent by volume,

25 depending upon the desired final formulation of the
gasoline composition.

Examples of the maximum contents of alcohols and

ethers in specific gasolines are: 15 percent by volume
for methanol; 65 percent by volume for ethanol; 20

30 percent by volume for isopropanol; 15 percent by volume
for tert-butanol, 20 percent by volume for isobutanol;
and, 30 percent by volume for ethers having 5 or more

carbon atoms in the molecule.



Exanpl es of particularly suitable synthetic carrier oils are

al cohol -started pol yethers having fromabout 5 to 35, for exanple from
about 5 twW02009/0382806- al kyl ene 300xi de units, for exanpl eCTaPe@Bmc40fr om
propyl ene oxi de, n-butylene oxide and isobutyl ene oxide units, or m xtures
thereof. Non-limting exanples of suitable starter al cohols are |ong-chain
al kanol s or phenols substituted - 13 - Ty 4 ong-chain alkyl in which the

| ong-chain alkyl radical is in particular a straight-chain or branched

06- C18- al kyl radi ¢alampPeef €f rad exxarphesoi ned didedifibdegansl i eyl

nonyl phenol . 5Further suitable synthetic carrier oils are al koxyl ated

al kyl phenol s, ¥ided@icnéd PhebElg TYdre2aghan gcontent of frogy §ikf es of

mneral carriegooidSensyBihebi enearadmer pekhs) , and ddpRehakoanenh syt heti ¢
carrier oils my al so be 10used. Any sol vent and optionally

co-sol vent sui taBl & f56r SuBBTFANT U b sEt L Ex apPes™df i Sui t abl e

sol vents for usgiddbdriiehs cbpetsdesr naRnpol ap hydsacarhonysobyend s such as
ker osene, heavXAaronatlc sol vent ("sol vent 15napht ha heavy", "Sol vesso

150"), tol uene!2SHf éHel%paraff ¢ NReN35eer GPBEANT vhi ta SISk tsPe¥Fise sol d by
Shel | conpani egy updelt he trademark "SHELLSOL", and the |ike. Exanples of
sui tabl e co-sol vents include: polar solvents such as esters and, in
particul ar, al cohoF$rfeeq. exaMR2FsuttansPitpbbrtEisIL1nkéxanelude

2- et hyl hexanol g, ZsPreRY knhent anghy - HeeaReL, nhsotsi decanel csbubyle gl ycol s,
and al cohol m xtures such as those sold by Shell conpanies under the trade

mar k " LP NEVOL"9f gxpjedicdl| REr NEVQL 70 BRE6RABE WhitH ure aam Kteker of 07_9

primary al cohols,: QY 8296127 dA alicphol, pLxtune which e, comugr £ial |y
avai | abl e). Dehazers/denul sifiers Ssuitable Tor use in liquid fuels

are well knowncemtarie car OtNBpre i fian g exahplByvind bdezghgcebniexyral kyl at e

pol yol bl ends S0 nge a i i T 9312),
al koxyl at ed 30%??%%1q?b%n%ﬁ%ghgggl%%ﬁﬁﬁgrg9 gﬁ%ﬁ%?%%%f%ﬁ|§% y%%lor Cl-18

aIkyIphenol/-f@@m@ﬁdehﬁdérp@slnodxyékwypatégntmkﬁfWaéwhby oxyal kyl ation with
fi_iS gpoxi des and 1gi.epoxL des. (e sas:8A! faynder Lhe trade, designation -
) reaction product (b) and detergent additive (c¢), include
one or more additive components (or co-additives), such
as anti-oxidants, corrosion inhibitors, dehazers, dyes,
solvents and synthetic or mineral carrier oils. Examples
20 of suitable such additives are described generally in US
Patent No. 5,855,629. The additives, including reaction
product (b) and detergent additive (c¢), can be added
directly to gasoline or can be blended before addition
with one or more diluents, to form an additive
25 concentrate (additive package). Unless otherwise stated,
the (active matter) concentration of any additives, other
than reaction product (b) and detergent additive (c¢),
present in the gasoline composition is preferably up to
1.0 percent by weight, more preferably in the range from
30 0.1 to 1000 ppmw (e.g. from 5 to 1000 ppmw),
advantageously from 0.1 to 300 ppmw (e.g. from 75 to 300
ppmw), such as from 0.1 to 150 ppmw (e.g. from 95 to 150

ppmw) .



TOLADTM 9308), and Ci _4 epoxi de copolynmers cross-linked with di epoxides,
diacids, diesters, diols, diacrylates, dinethacrylates or diisocyanates,
and bl endsotb@vmsafs7 The gl ycol oxyal kyl ate pol yol bl endecrmp2dms/opwliyol s
5oxyal kyl ated with O 4 epoxides. The C 18 al kyl pheno
phenol / -f or mal dehyde resi n oxyal kyl ates nodi fi ed by oxyal kylation with C4
18 epoxi des and di epoxi des nay be based Ion,- for exanple, cresol, t-butyl
phenol , dodecyl phenol or dinonyl phenol, or a m xture of phenols (such

10as a m xture of tasbytytephensle, andengaybl phendnposTheodehazeri shoul d be
used in an anmount sufficient to inhibit _the hazing that m ght otherw se
occur when t heCQasHIN FEPWERDTL O HE-'GERaz EFTELRIL 4C'S WAFEPT and thi's amount
will be referrgghdcntherein as a "haze-inhibiting anount." 15Cenerally, this
anount is fromabout 0.1 to about 20 ppnw (e.g. fromabout 0.1 to about 10
ppm, nore preferabFFPLem 4t t P UBPEm et i Cadri€rpréterabty from1 to 10

ppnw, agvant ageeusd s 0 dih8q S PRIMcRased pRoddeswrj, gRtcaf a4 he gasoline.
20Further custonmary additives for use in gasolines are corrosion

i nhi bitors, foPrEREIEkbasHREn ArifoMitlrTgaY t 3COTL tareFanit €L caF B4 i ¢

aci ds, said saltsntenrdisRgsbe fordad idinBs;0rnQfa el eroeyehicc aromatics for
nonferrous netal corrosion protection; antioxidants or stabilizers, for

25exanpl e based/ GiP HHiES  sheh? Bis' pireryPdPant pess &%y alpoxphenyt@rfedi ani ne,
N, Wdi - sec- but y] sp-phenyl diagi fe,e.dicyeh-ohexyh am ne or detk ¥atiyes, t her eof
or of phenols such as 2,4-di-tert-butylphenol or 3,5-di-tert-butyl-4-

hydr oxy? phenyl pt opitoninedaéndihant-istadi efagentsi! 30nerall seefedsuch as
ferrocene; methyl yc]. 0. RERt 3di enylmngangses: { i carhenyl;, hybricity
additives, such as certain fatty acids, al kenylsuccinic esters,

bi s( hydr oxyal Kg¢3 1t typnghi agstir oy drlexfaded ah® ded0 orC/- obsainghbkt or oil; and

al so dyes (markebs),. Arines ey, als0 heedded, Adeanprappiate, for exanpl e

as described in WO 03/076554. Optionally anti val ve seat "recessl on
addi ti ves may bedummihaggehuades ddi Umpaespot assidim salars 256 apdl g/ i ¢
organig5acids.d%% rikyelq) Di esel fuels according to the present

i nvention include diesel fuels for use in autonotive conpression ignition
engi nes, as wel |l a$xianrotherf typdslde erginet 10serias Poks exapl e mari ne,

railroad and Sﬁéﬁ;é%&%ﬁ%squgﬂ§§alpha—olefins or poly(internal
olefin)s), (poly)esters, (poly)alkoxylates, polyethers,
aliphatic polyether amines, alkylphenol-started
20 polyethers, alkylphenol-started polyether amines and
carboxylic esters of long-chain alkanols.

Examples of suitable polyolefins are olefin polymers
having Mn of from 400 to 1800, in particular based on
polybutene or polyisobutene (hydrogenated or

25 nonhydrogenated) .

Examples of suitable polyethers or polyetheramines
are preferably compounds comprising polyoxy-Cp-Cy-
alkylene moieties which are obtainable by reacting Co-
Cgp—alkanols, Cg—-C3p—alkanediols, mono- or di-C,-C3g-

30 alkylamines, C1-Csp-alkylcyclohexanols or Cq{-C3qg-

alkylphenols with from 1 to 30 mol of ethylene oxide
and/or propylene oxide and/or butylene oxide per hydroxyl

group or amino group, and, 1in the case of the polyether



The diesel fuel may itself conprise a mxture of two or nore different

di esel fuel conponents, and/or be additivated as descri bed bel ow. 15Such

di esel fuwb=oawdsb2scont ai n a di esel base fuel which nmay PgpiEPaddBpemENri se

| i qui d hydrocarbon mddle distillate gas oil(s), for instance petrol eum
derived gas oils. Such diesel base fuels will typically have boiling points
within the usual diesel fuel range of 4152 t0 20400C, dependi ng on grade and
use. They will typically have a density from 750 to 900 kg/ nB8, preferably

from 800 to 868nkgdd1B hyakubbeGide: FeASTM DASAZ £11dF w365) amnéh Ba Cet ane
nunber (ASTM D613) of from 35 to 80, nore Bref erably from40 to 75 They

wil | typical | y"HRANERS 25 PR Y& "450i | SHE pBi‘?ﬁucftr? hé FEAgEIA%D o 230C

and a final bopdidg peirntni Apthesr@ngs,280-£034000C 5, Thelh-kbnessd i C
vi scosity at 4OC (ASTM D445) m ght suitably be from1.5 to 4. 5 me/s.

Optional Iy, nofitieralts 61l based HUel&amBheh ©s° IveGetabl 8 b1¢S based or
ani mal fat - baS@yedplncgw@bsp@n ?rdr%r a1kiapsehodedd ved fedebs, may al so form

or be present in the diesel uch Fi scher-Tropsch fuels may for
exanpl e be deriwed fareh riatwatl% theatorfal gasical J@&ampﬂequtldslqeqfet rol eum

or shale oil, etrole m_or.- S rocessin esj due bi onmass.
au%%rfiat %r 1§ot9 éeca % %Ut f% %Fe%r(”n 0.5

anol
The amount of Fisc er ropsc ved f uel “uded

to 100 percentlslsxynomjllpmerlofl bheobohsereal lndi esed pﬁcwej;sopmeéeoabl y from5 to
75 percent by voI A ates ma bre d()e};sl bl e for ;ng es%Or ggl 1o, cont ain 10
percent by vol URe or gréat'ar, pmﬁeyprefeer’a%f]y Per et by VAU or
greater0 stillremreiqr @fredabt;/ Bl pemgentiaby vol une or greater, of the

Fi scher-Tropsch 10derived art cul ar preferred for the diesel
fuel to contarn 30 HBMYE ey cei 1y WP RSt SHhd b PG aTAN T v 4O 70

percent by vol are, 1r0fpaIr|ﬂ&cE[LSﬁh@irte'ﬁd’somchloder—;V@ﬂ— fdieltrﬂh%bﬁjﬂaam:e of the
di esel fuel is Cg Cl%hof one_or. nor ot her di eslel fuel Dl?ec{]

Such a Fi scher@TrSpSefPdePlded 12 EGhgoReRt TS Ay /f taic ?5% 1Y he ni ddl e
distillate fueln rmgﬁ,cuwblrclnncmzbesa sel ated friemntdme—( hydrosr acked)

Fi scher-Tropsch synt hesi.s produc ica CtIOI’IS wll boil.in the
20naph{L?1a Eertb]éje%%erbc?ﬁyéégp?)?]rg? alf'Fge p 198 Rhatgc or aromatic

acids; suitable ester alcohols or polyols are in
particular long-chain representatives having, for
example, from 6 to 24 carbon atoms. Typical
representatives of the esters are adipates, phthalates,
20 isophthalates, terephthalates and trimellitates of
isooctanol, isononanol, isodecanol and isotridecanol, for
example di-(n- or isotridecyl) phthalate.
Further suitable carrier o0il systems are described,
for example, in DE-A-38 26 608, DE-A-41 42 241, DE-A-43
25 09 074, EP-A-0 452 328 and EP-A-0 548 617, which are
incorporated herein by way of reference.
Examples of particularly suitable synthetic carrier
0ils are alcohol-started polyethers having from about 5

to 35, for example from about 5 to 30, C3-Cg-alkylene

30 oxide units, for example selected from propylene oxide,
n-butylene oxide and isobutylene oxide units, or mixtures
thereof. Non-limiting examples of suitable starter

alcohols are long-chain alkanols or phenols substituted



Fi scher-Tropsch product boiling in the kerosene or gas oil range is used
because these products are easier to handle in for exanple donestic

envi r onmewo009813e187pr oducts will suitably conprise a fr&criErrodsasgar t han
2590 wt % whi ch boils between 160 and 400C, preferably to about 370C.
Exanpl es of Fischer-Tropsch derived kerosene and gas oils are described in
EP- A- 0583836, WD A-97/ 14768, WO A-97/ 14769,- WO A- 00/ 11116, WO A-00/11117,
WO A- 01/ 83406, WO A-01/83648, 30WO- A-01/83647, WO A-01/83641,

WO- A- 00/ 20535, pY\O Ar 0205341 k§EP-Ar 1A 181 3nhe USoy D627 4.1 kS A bi378348,

US- A- 5888376 and US- A-6204426. - 17 - . The Fi scher-Tropsch product
will suitably tdntaidforelthah B0 WS andemdre’ Sy horelehan 95 w %
i so and nor nal af fi nd n % aromatjcs, t bei ng
napht heni cs co%%ﬁlndgsa.dq%ﬁgcoﬁr}f%%é%% %3%€%$ %ﬁrﬁdr?%t Féégﬁc%&%fnagqu very

| ow and nor mal hgnpleitmmotthe detection limts for such conpounds. For this

reason the sul phur t i al._ni.ng_a_Fischer-Tropsch
productgmay be ver;%%g&v.gPTﬁg%&el%egfﬁlﬁgFggée?%lta%ryOégﬁt %%:%13 no nore than
105000 ppnmw sud pierylapreef etablyhendies  amsudesofilsed plur in the di esel fuel
IS no nore tha]gE_%Olq) ARAW, ;350 ppmw, 150 pprmw, 100 ppnw, 50 ppmw, or 10
ppmw, wherein each value 'S progressively nore preferred. The di esel base
fuel conponent may Mitksekésbef Ibiaddiatli vatedex adidid,i wencbat a¢c néag)ieor

unaddi tivated (additiye-free), lijadditivated, e.g At therefinery, it
will contain ninot’” anounts of one or more additives selected tor exanpl e

fromanti-statusedagents, pipeline drag reducers, flow inprovers (e.qg.

et hyl ene/ vi nyl 20acet at e copol rs.or_a | at e/ mal ei ¢ _anhydrid
coplyrrer )| ubr ity S SHEPDT VI SR RPBa IS S i “ARr T ELb R ng
agents. usd addideilenmbp bdengenct Eaamprosuet (di)xaand tbeveeter gent

additive (c), the diesel ff ugl co oogi'ti on_ma¥ Zslﬁyoogrt ai nbaddi tional additive
conponents. Exanpl®s are 'l Fi]cril?mssJ SihaNEeP ST dehasérs) P8 g>ar Koy | at ed
phenol for mal delydespalyseese, amdwf carnagiagent-ser(te. (F.sopokyet her-nodi fi ed

ol ysi anes); ignition inprovers (cet i nprovers .g. 2-ethyl hexyl
lr[:it%la!tLg)z(EHN)?f1 st I@ﬁé‘ifl%m’)n?%/? ‘fees,(sodil-%pgl)lt?E%I(%nepéf{gﬁ?gg’ and t%osexy

paraffins, petroleum, white spirits, those sold by Shell
companies under the trademark “SHELLSOL”, and the like.
Examples of suitable co-solvents include: polar solvents
such as esters and, in particular, alcohols (e.g. t-

20 butanol, i-butanol, hexanol, 2-ethylhexanol, Z2-propyl
heptanol, decanol, isotridecanol, butyl glycols, and
alcohol mixtures such as those sold by Shell companies
under the trade mark *“LINEVOL”, especially LINEVOL 79
alcohol which is a mixture of Cy_g primary alcohols, or a

25 C1p2-14 alcohol mixture which is commercially available).

Dehazers/demulsifiers suitable for use in liquid
fuels are well known in the art. Non-limiting examples
include glycol oxyalkylate polyol blends (such as sold
under the trade designation TOLAD™ 9312), alkoxylated

30 phenol formaldehyde polymers, phenol/formaldehyde or
C1-1g alkylphenol/-formaldehyde resin oxyalkylates

modified by oxyalkylation with Cq 1g epoxides and

diepoxides (such as sold under the trade designation



di scl osed in US-A-4208190 at colum 2, line 27 to colum 3, line 21);
anti-rust agents (e.g. a propane-1,2-diol sem -ester of tetrapropenyl

succi ni ¢ wo0i2d9/05028p0l yhydri ¢ al cohol esters of a succi niPCTaPR@SMetITVat i ve,
t he succinic acid derivative having on at |east one of its al pha-carbon
atons an unsubstituted or substituted aliphatic hydrocarbon group
containing from20 to 500 5carbon atoms,14.g. the pentaerythritol diester
of pol yi sobutyl ene-substituted succinic acid); corrosion inhibitors;
reodorants; antorawearosaddit hN@sc; anépoexicddanis1(Reds Phanoliieseguch as
2,6-di-tert-butyl phenol, or phenyl enedi am nes such as

10N, W di - sec- but st -dapleenyiEenediamidse) dimetal s dedictlisvatiorsryanide conbust i on
i nprovers. . t iLesel. base f Q. mv or | ess)
sul phur conten fm%{h%%?§6ggggr%% t%ﬁﬂdﬁ?hggggéggFQﬁﬁé%d%nE %g%gpé | ubricity
enhancer. | n tHee agddidoilvakedlibthtesglollyvadebiards ntdhe Heubpilgpty enhancer is

conveniently p entratjaqn. | e than 10 referably
betmeen§50 andéggﬁg%g%%ﬁ? ﬁ%?g %%éf%b§%f§£%éta§§n%ioﬁg5%%y?§g§h8gmw
Sui t abl e comrepedadil ¥ ravakhabhead wrdicl byenkaneess rJackude gt er- and

20aci d- based additives. O her lubricity enhancers are described in the
patent |iterateFeELI5¥a5arti CuFarCi ascohmetid oW CAPRETFCUSEY P9 ow

sul phur conte i esel fuel e le ip:, - th r pi ng W

and H A Spi kg]‘é?géqerhog“zﬁgb??{%% e o Drgtel Bonardd i o 86)
217-235; - ' NOx¥ei9b/ 33805nongdl ghdriadw iomprovéxsute enparcelbubsu@ity of | ow

sul phur . fuel s; .- A-94/ 17160 - taln esters. of carpoxylic acid
and anE%Icoholaaﬁ%Fgfﬁl¥%goch lﬁ:g'§P8%§; %9§6H§IC§?%88§5fonﬁb%nd t he

al cohol has 1 dehamnre stanbdnbatoss] ipamni eubant yswflfiicerok nhonoohBate and

di -i sodecyl adjpate, .as fuel additives for wear reduction in di esel

engi ne injecti%ﬁ%sﬁ%ﬁﬁ&% tgaEQm%ght Og%efwbé?AS%ﬁﬁﬁ rl--tggr arn e

di t hi ophosphorwttithestrardiaheodol corascant vawear dnbrihdist ymaddi twMes for | ow

sul phur diesel fuels; and,- VV}AV98/01519 - certq&gh%lk¥% aronatic
C 0

conpounds Shavi'hg HtC I €8st Cone” ¢Ht Boxyil  gratp- attached £8°tReir aromatic

nucl ei 15t 0 contetemtitly, weat s| absired tiy efrbectsopard iculoanbyut n20 owersul phur
diesel fuels. (e.g. from about 0.1 to about 10 ppm), more preferably

from 1 to 15 ppmw, still more preferably from 1 to 10

ppmw, advantageously from 1 to 5 ppmw based on the weight

of the gasoline.

20 Further customary additives for use in gasolines are
corrosion inhibitors, for example based on ammonium salts
of organic carboxylic acids, said salts tending to form
films, or of heterocyclic aromatics for nonferrous metal
corrosion protection; antioxidants or stabilizers, for

25 example based on amines such as phenyldiamines, e.g. p-—
phenylenediamine, N,N’-di-sec-butyl-p-phenyldiamine,
dicyclohexylamine or derivatives thereof or of phenols
such as 2,4-di-tert-butylphenol or 3,5-di-tert-butyl-4-
hydroxy-phenylpropionic acid; anti-static agents;

30 metallocenes such as ferrocene; methylcyclo-
pentadienylmanganese tricarbonyl; lubricity additives,
such as certain fatty acids, alkenylsuccinic esters,

bis(hydroxyalkyl) fatty amines, hydroxyacetamides or



It is also preferred that the diesel fuel conposition contains an
anti-foam ng agent, nore 1lOpreferably in conbination with an anti-rust
agent andwor0@/mse2s7osi on i nhibitor and/or a lubricity a®dirtEPe@s/064071

Unl ess otherw se stated, the (active matter) concentration of each such
additives in the diesel fuel conmposition is preferably up to 1.0 percent by
wei ght, 15 nore preferably in the rangel¥r-omO0.1 to 1000 ppnw (e.g. fromb5
to 1000 ppmy), advantageously fromO0.1 to 300 ppnw (e.g. from75 to 300

ppmy), such ascésin Gil ;t andS5O1 ppravde. @arkeos) 95 4 nk30nRpMM so The (active
matter) concentration of any dehazer in 20the diesel fuel conposition wll
preferably be #%%he FaR§BT PP o Hhodtoro CXaPBL andutdFEephRty t@. g. from about

0.1 to about Ifoppmo7ereue postesablly bhem datee l:ppmucestibh nore _
preferably from1l to 10 ppnmw, advantageously from1 to 5 ppmw. The (active

matter) concentttiofFSofaZ58Ay FefhiTiEn 2PnpPOvEr Pr 9ERESWI Sptet erabl y be
2600 ppsw or | esS;01MRie iRl 8t gLt Y2 ARRQ ppmw or | ess, conveniently from 300
to 1500 ppmw. | f desired, the reaction product (b), the detergent

additive (c), 2HPYnyYsther additive conponents, as 30listed above, may be

co-m xed, pref er ably ckagether s widdy suitabber i | Hentks) i nidnan,addi tive
concentrate or additive package, and the additive package may be di spersed

into the di eseln§ule diesgl.fuels fom@seotal 2@t O OPRES AT i ves,

ot her than reagdion ff @duchefb)aangd deter ggnt @ddidje (€) enymd he diesel
fuel conposition may be swtably between 0 and 1 percent by weight, and is
pref erdbl y bel ®WBG00 fgpnirzaBRidriddtiengretiroad and Stgbipeaty ng oil
conposi tions aggording to the present invention contain a |ubricating oil
as the base fluid, and are suitable for use as an engi ne crank case

| ubri cant. 10The t dthal daadehtfwfl Imghr itEael hgc@inr isgc ér porated ¢ e

| ubri cating oi L, coUPOSIiti0n 8 @cdBast, 80-paESant. by Jai/ghtycpreferably in

the range of from®60 to 92 percent by weight, nore preferably in the range
of from75 to 8¥gerwent by desghtbeghdedost preferably in the range of

15from g5 to 88 percent by, uei dhs Wih Lespea! 4 qukheitolal meight of the

| ubricating oil conposition. ere are no particular limtations
regardi ng t he Viybth cwtvi hgrorsl s edbrioy itske 1 abid catdawgagiobncohgpdsd t i on, and

various Conven&i§HE¥lA%%06@sHBPF(@J,(ygrsigggaﬁggtgggﬂdieum derived gas
0ils. Such diesel base fuels will typically have boiling
points within the usual diesel fuel range of 150 to

20 400°C, depending on grade and use. They will typically
have a density from 750 to 900 kg/m3, preferably from 800

to 860 kg/m3, at 15 °C (e.g. ASTM D4502 or IP 365) and a
cetane number (ASTM D613) of from 35 to 80, more
preferably from 40 to 75. They will typically have an

25 initial boiling point in the range 150 to 230°C and a
final boiling point in the range 290 to 400°C. Their
kinematic viscosity at 40°C (ASTM D445) might suitably be

from 1.5 to 4.5 mm?/s.
Optionally, non-mineral oil based fuels, such as
30 vegetable oil-based or animal fat-based biofuels or
Fischer-Tropsch derived fuels, may also form or be
present in the diesel fuel. Such Fischer-Tropsch fuels

may for example be derived from natural gas, natural gas



200i | s may be conveniently used. The lubricating oil used in the

| ubricating oil conposition may conveniently conprise m xtures of one or
nore m neweal20evdss2sand/ or one or nore synthetic oils. M mreraP2asios4orncl ude
liquid petroleumoils and 25sol vent-treated or acid-treated m neral

| ubricating oil of the paraffinic, naphthenic, or m xed

paraf fini c/ napht henic type which may be fairt her refined by hydrofinishing
processes and/ or dewaxi ng. Naphthenic lubricating oils have | ow viscosity

index 30(VI) (geqerd,! ye40o88)nmand shad1@WopOUTr pdoi diteunSehshubgieat i ng oil's
are produced from feedstocks rich in _naphthenes and | ow in wax content and
are used mai nl G aer Feanteein SilcR cBEBUFSand col our stability are -

21 - inportant, andn¥l aabtnoXxddatiemestabbbidy @ vetl sesondady riRportance.
Paraffinic lubricating oils have higher VI (generally >95) and a hi gh pour

poi nt. Said | ubfR¥&lilNgP50fFemal € grodifeder romt foedSLoERsOFi b i n

paraffigs, andogseiusedcken Fubr) cantreapipheehn M @ndsoxdathOnstability
are inportant. Fischer-Tropsch derived |ubricating oils may be conveniently

used in the | uBPHEH i ngtolRY chapiRiiticone £oF 1bR ¢, t¥Ré FPscher- Tropsch

derived | ubri cathing 0iilos pdiseh0S8d JJ1 ukR- Br 746959 r ERrA=668382ran1y
WO A- 97/ 21788, WD 00/ 15736, WO-00/ 14186, \WO- 00/ 14187, WO- 00/ 14183,

WD- 00/ 14179, WX mﬁ@@fﬁbvabwm%zreepez{oz@m@ A0 PF $84 580 Hh 0

V- 01/ 57166. 1§(§ycrgrhetwycv9ﬁ9ﬁ@8§hesgr%%®re el ecdl s e be ByLly from
si npl er substances or to have theitr structures nodified to give the precise

propertfes reqifre®d fuel. EynthatdrdUCUbAF Eat PR GiNes! iFAEI b@@ hydrocar bon

oi I's such as ohefidy qhj-gomBr soLPAQS)3g @'ob%'ﬁeﬁﬂ&ér{jé 8SH8h Sme 2004 YO
esters, and dewaxed waxy raffinate. Synthetic
particularly 30 or 70 percent by volume, of the

Fischer-Tropsch derived fuel. The balance of the diesel
fuel is made up ©of one or more other diesel fuel
15 components.

Such a Fischer-Tropsch derived fuel component is any
fraction of the middle distillate fuel range, which can
be isolated from the (hydrocracked) Fischer-Tropsch
synthesis product. Typical fractions will boil in the

20 naphtha, kerosene or gas 0il range. Preferably, a
Fischer-Tropsch product boiling in the kerosene or gas
0il range 1is used because these products are easier to
handle in for example domestic environments. Such
products will suitably comprise a fraction larger than

25 90 wt% which boils between 160 and 400°C, preferably to
about 370°C. Examples of Fischer-Tropsch derived
kerosene and gas o0ils are described in EP-A-0583836,
WO-A-97/14768, WO-A-97/14769, WO-A-00/11116,
WO-A-00/11117, WO-A-01/83406, WO-A-01/83648,

30 WO-A-01/83647, WO-A-01/83641, WO-A-00/20535,
WO-A-00/20534, EP-A-1101813, US-A-5766274, US-A-5378348,
US-A-5888376 and US-A-6204426.



hydr ocar bon base oils sold by the Royal Dutch/Shell G oup of Conpanies
under the designation "XHVI" (trade mark) may be conveniently used.

Pr ef er ablwo 2069205b28bri cating oil is constituted from 25mPa@mERkoosiob®7and/ or
synthetic oils which contain nore than 80% wt of saturates, preferably nore
than 90 percent by weight, as neasured according to ASTM D2007. It is
further preferred that the lubricating-oi1l contains | ess than 1.0 percent
by wei ght, preferably | ess 30than 0.1 percent by wei ght of sul phur,

cal cul ated as el emenkakisuhhurradnnpasuhed @ccordiingpl ¢ ASTMiR622, ASTM
D4294, ASTM D4927 or ASTM D3120. - 22 - Prefer ablé the viscosity
i ndex of the ITBFF AFNGolF> 733 Mste cHARBEY ToRr% heef drabiy histe t han

120, as measurgel aesoldi parhor ASTMAR22Qs Prefer ally arbhechubrieating oil
has a kinematic 5viscosity in the range of from2 to 80 mMm2/s at 100 C

Ly .
nmore pref er abl 21 thEr-EAgRABE 19 B1RS3 CPBP7ORHR/ sLhemsortpPef@fably in the

range of from 4,120 MMPh$trogen willhe vkotaly ammuHnOhopRhasPROFdISW N t he
lubricating oil is preferably in the range o¥ fromO0.04 to 0.1 1l0percent by

wei ght, nore pted tlRISFiPR thHelFangy sfcfr 6P T %0 GOO9tPEr ceSBY wei ght

and nost prefef@bl yiighu-hechasge Of f oms@1 0451 a-dh{Q9 nparcent by wei ght,
based on total weight of the lubricating oil. The lubricating oil

pref erabl y hast & &ifpHacedCcash cAT cHifveRE BPrNotO'greater than 1.0 percent

by wei ght, more preferablyenot,ar eatet Lhan 0,45 Rer 6enkoby wei,ght and nost
preferably not greater than 0.7 peéercent by weight, based on the total

wei ght 1&f the P iRt /glehrr, Theedasisioilvat Ry INPUomPosPEPBRT pref er abl y

has a 20sul phurpcontent of,.nots greater than, 1s@ ReLGENEsBY ¥Rl ght, nore
preferably not greater than 0.8 percent by wei ght "and nost preferably not

greater than 01 pgement OByrwey ght0 Hpagedoonlf hertvot alhewneiigheadt t he
lubricating oil.{ubricating.ok!,CAMRSL LeBrc2Rld addition to reaction
product (b) and detergent
The diesel base fuel component may itself be
15 additivated (additive-containing) or unadditivated
(additive-free). If additivated, e.g. at the refinery,
it will contain minor amounts of one or more additives
selected for example from anti-static agents, pipeline
drag reducers, flow improvers (e.g. ethylene/vinyl
20 acetate copolymers or acrylate/maleic anhydride
copolymers), lubricity additives, antioxidants and wax
anti-settling agents.
In addition to the reaction product (b) and the
detergent additive (c), the diesel fuel composition may
25 contain additional additive components. Examples are
lubricity enhancers; dehazers, e.g. alkoxylated phenol
formaldehyde polymers; anti-foaming agents (e.g.
polyether-modified polysiloxanes); ignition improvers
(cetane improvers) (e.g. 2-ethylhexyl nitrate (EHN),
30 cyclohexyl nitrate, di-tert-butyl peroxide and those
disclosed in US-A-4208190 at column 2, line 27 to column
3, line 21); anti-rust agents (e.g. a propane-1,2-diol

semi-ester of tetrapropenyl succinic acid, or polyhydric



additive (c), the lubricating oil conposition may further conprise
additives such as anti-oxidants, anti-wear additives, detergents other than
det er gentwaaddiwisoms7(c), dispersants, friction nodifiersPorhPeooioetd7t hose of
30reaction product (b), viscosity index inprovers, pour point depressants,
corrosion inhibitors, defoam ng agents and seal fix or seal conpatibility
agents. - 23 - Anti oxi dants that Ifay- be conveniently used include

t hose selected fromthe group of am nic antioxidants and/ or phenolic

antioxi dants. dncéndur efseeredoenbodidrentic said @é&i@ﬂl@@mt ghare Spresent in
an amount in the range of fromO.1 to 5.0 percent by weight, nore
preferably in SFTOMESEA ERet Fange @?VFF]@n’P@ & t1§250°Per ebntthy wei ght ,

and nost prefesaly ddrvan aoedstadfudshkher haagesofs fysemQedat o 1.5 percent
by wei ght, based on the total weight of the 10l ubricati n% oi I _conposition.

The | ubri cati ngBi12CEnpEst pF ety T CoRY EANBAE T T Iidl rPatsi Wy e zi nc

di t hi ophosphat 20502 ORI, Nat foncif Jowe aak v IRF £ Ji NG Gickhi gphosphat es as
anti-wear additives, the or each zinc dithi ophosphate being selected from

zi nc 15di al kyl RS13i Sy 16Peaf Y BryHodi PHPEPRbS pHfatids. Corrosiqhe

| ubricating oi |neompesisti oBcaBYageneralliyweant aidydivdhe range of fromO0.4
to 1.0 percent by wei ght of zinc dithi ophosphat e, based on total wei ght of

t he | ubri cati n@gt et 10%6p6Si t ¢ of: DEARHICEoRRFD 075 al t er nati ve anti - wear

addi tives may @%%ﬂ%%@%eehk%lw&%ﬂ N LNEnEHPTE LAt NG nRisl sGeRPesi tion of
the present invention. Suitable alternative anti-wear additives include

bor on- €&nt ai ni hg' cohpErdsUsHETP a8 Borate‘esteis) i isitated 25fatty ani nes,

borat ed epoxi dgs,calkaljrsmetal (QinJdxed akkabicor alkaline earth netal)
borates and borated overbased metal salts. Said boron-containing anti-wear

additives may be cdAvéheedt¢seladued ftoctheas ubricatieng-obP0irPian Canount in
the range of from.J 49,3 QoH@ér‘P@entlt:gQQyp}é‘@E&Hed% d.gn hestotal weight

of lubricating oil conposition. - Typi cal detergents (other than
det er gent addi fusle () pdeRas h@iyrlb?eltt}’s@@hﬁm@he | Ubrbdheaeiddgt ovdtebnposi ti on

includgsone orgmorg salcylat & and/ofhhepat erandiar ssul-phooat &,dgf er gentss.

present at a concentration of less than 1000 ppmw,
preferably between 50 and 1000 ppmw, more preferably
between 100 and 1000 ppmw. Suitable commercially
available lubricity enhancers include ester- and
20 acid-based additives. Other lubricity enhancers are
described in the patent literature, in particular in
connection with their use in low sulphur content diesel
fuels, for example in:
- the paper by Danping Wei and H.A. Spikes, “The
25 Lubricity of Diesel Fuels”, Wear, III (1986) 217-235;
- WO-A-95/33805 - cold flow improvers to enhance
lubricity of low sulphur fuels;
- WO-A-94/17160 - certain esters of a carboxylic
acid and an alcohol wherein the acid has from 2 to 50
30 carbon atoms and the alcohol has 1 or more carbon atoms,
particularly glycerol monooleate and di-isodecyl adipate,
as fuel additives for wear reduction in a diesel engine

injection system;



5However, as netal organic and inorganic base salts which are used as
detergents can contribute to the sul phated ash content of a lubricating oil
conposi t iw0,200905028pr ef erred enbodi nent of the present i RCEMPR@S8/0640nE
amounts of such additives are mnimsed. 10Furthernore, in order to

mai ntain a | ow sul phur level, salicylate detergents are preferred.

Thus, in a preferred enbodi nent, the lubrd cating oil conposition may
contain one or nore salicylate detergents. 15In order to maintain the total

sul phated ash cont entysoh-t heod abri cat-kBgn 0hl c EIPRSIhbencadiesdavel of
preferably not greater than 1.0 percent by weight, nore preferably at a
| evel of not gﬁibaa]tcé}hotlﬁaﬁsoa?glp‘”éer%HTUbEQCQ\EYg‘?ﬂd%d’eﬁo§PrpF%‘ferabIy at a

| evel of not gseatialr rdh@@eZOnglsper&@nt by wei ght, based on the total
wei ght of the lubricating oil conposition, said det ergents are pr ef er ably
used in anounts intHe PaRgl bt 0. 05°F5212. BLIHer CERFahy CwePEHU YD

preferably fromlid te aegsﬁ)e&@@r@aﬂ%x\ﬂ)@| ghbugnek vmstedpref enabl y ln the
range of 25from 2.0 to 5.0 percent b ht, based on the total weight of

the | ubricatingroraticompsspti ofe conter ﬁﬂ {hEeMor ePiCity BEEF@FY ed t hat

sai d detergentgs ng}g@@gemgl You w%@rTgmeggptmeltgase nunber) value in the
range of from 10 to 500 nor e Qreferabl in 30the range of from 30

to 350 ng. KOH g andtndst 2 mg?%f@?%%ﬁeidn Ae FimgE el f8/L50 to 300

ng. KOH g, as neasiped by bR 37 an -an® -foaming ¥, URKi-eating oil
conpositions nmay additionally contain an ash-free dispersant which is

preferadl y adnmPx@iPriablan lanboreinat ite Wihhgen oinfromsy pgels petcEnt by

wei ght, based on.&.he dighak nweh oht- ofnd/he EUQ%%M)@J =2@lik 1 omposi ti on.
Exanpl es of ash-free dispersants which may be used i nclude the pol yal kenyl

succi ni m des and pdényabRedyhestics mitarédact e est@riyedingeresed i n Japanese
Patent Nos. 1367796, 1662140: J3028LLand 11743435, Rref arced, 10di sper sants

i ncl ude borated succi ni m des. anpl es of viscosity I ndex 1 nprovers
whi ch may convepierititionsed Pnefqeieabh}’bﬁlipcépl hegO abdrasavp b3 veodhtincl ude t he

styr engs but adi gie. GORGYARS 3. 4 Sttfener/,SOPLEAC, f eld akBocppal Yiele and the

pol ymet acryl ate 15copol yner and et hyl ene-propyl ene copol yrers.
vi scosity i ndekrémpr Ci\@erlé?oﬁmyp@e < arivaniceaepys enpioyred -ilntan3@pmumtv i n t he

range of fron]}e?&.%gxﬁpﬁ%egg QM)%ﬁhghE’such as from 0.1 to 150 ppmw

(e.g. from 95 to 150 ppmw).
The (active matter) concentration of any dehazer in
20 the diesel fuel composition will preferably be in the
range from about 0.1 to about 20 ppmw (e.g. from about
0.1 to about 10 ppm), more preferably from 1 to 15 ppmw,
still more preferably from 1 to 10 ppmw, advantageously
from 1 to 5 ppmw. The (active matter) concentration of
25 any ignition improver present will preferably be 2600
ppmw or less, more preferably 2000 ppmw or less,
conveniently from 300 to 1500 ppmw.
If desired, the reaction product (b), the detergent
additive (c¢), and any other additive components, as
30 listed above, may be co-mixed, preferably together with
suitable diluent(s), in an additive concentrate or
additive package, and the additive package may be

dispersed into the diesel fuel.



based on the total weight of the lubricating oil conposition.

20Pol ynet hacryl ates may be conveniently enployed in the lubricating oi
conposi t iwox@sefsiect i ve pour point depressants. PEUEPR@8 0064021
conpounds such as al kenyl succinic acid or ester npieties thereof,
benzotri azol e- based conpounds 25and t hi odi azol e- based conpounds nay be
conveniently used in the lubricating otl2Cofposition as corrosion

i nhi bitors. Conmpounds such as pol ysi |l oxanes, di net hyl

pol ycycl ohexane andnpokyasr ytaies thay baecwmx@@tlwtugedtﬁ&i n the

| ubricating oil conposition as defoanlngﬁa gents. - Conpounds

whi ch may be cof/Eni¥nPrydtsed Ph e dCUBFPRAE | %Qﬂ%ﬁﬁvecdﬁﬁos??lﬁﬁaas seal

fix or seal cogpaddibiducty 88684 stdchidgepef Qﬁl@éﬁ@@'k@tw@@mr@ﬂl@my
avai l abl e aromatic esters. 5Detergent Additive ( The det ergent
additive (c) fR?PFIHE FPnEeishal #W%Fﬁ%FﬁﬁfFﬁ%bb¥é§ﬁﬁt PRYENPPBA- t ypical | y
have atsleast ong-hydrigpghebic hydrocarbon radi cal having a nunber-average
nol ecul ar wei ght (Wh) of from85 to 20 000 and at | east 10one pol ar noiety
sel ected from Lubrd s} ipgrivlt GOMPEPYaRPHO IfiCdsd "HavPngleap to 6

ni trogen atomsy OfcWhijeReat ibgasinne B 189eR@LAMANAs hashe praperties;
(A2) nitro grou if appropriate in conbination 15w th hydroxyl groups;
(A3) hydroxyl Bflbkﬁys g ésRbPABEFOME WOEhUABN®S D PBIYENFARBREr &UPS, in

whi ch at | east;@ne Judrogen atom has basic properties;

(A4) carboxyl groups or their alkali netal or their 20al kaline earth netal
salts; 10 (A5) 8¢l fehfrt AW TgréupsPetcihis dilkabrroreeadtsst i@ kal i ne
earth netal salfs:)upricatihf6di PAUNPOL1ELont 05 - LAl Iyl epe grospns which are
term nated by hydroxyl groups, nono- or polyanm no groups, BSIH whi ch at

| east one nit rogemtat erchasabbsgi o prigpepppeset from 60 to 92 percent

by weight, more preferably in the range of from 75 to 90

percent by weight and most preferably in the range of
15 from 75 to 88 percent by weight, with respect to the
total weight of the lubricating o¢il composition.

There are no particular limitations regarding the
lubricating o0il used in the lubricating oil composition,
and various conventional known mineral oils and synthetic

20 0ils may be conveniently used.

The lubricating o0il used in the lubricating oil
composition may conveniently comprise mixtures of one or
more mineral oils and/or one or more synthetic oils.

Mineral oils include liquid petroleum o0ils and

25 solvent-treated or acid-treated mineral lubricating oil
of the paraffinic, naphthenic, or mixed
paraffinic/naphthenic type which may be further refined
by hydrofinishing processes and/or dewaxing.

Naphthenic lubricating oils have low viscosity index

30 (VI) (generally 40-80) and a low pour point. Such
lubricating o0ils are produced from feedstocks rich in
naphthenes and low in wax content and are used mainly for

lubricants in which colour and colour stability are



or by carbamate groups; (A7) carboxylic ester groups;
(A8) noieties derived from succinic anhydride and havi ng hydroxyl and/or

am no andworo@msozs7and/ or i m do 30groups; and/or PCAEP2008/0€407ES
obt ai ned by Mannich reaction of substituted phenols wth al dehydes and
nono- or polyam nes. - 27 - The hydrophobi ¢ hydrocarbon radical in

t he above detergent additives, which ensiires the adequate solubility in the
base fluid, has a nunber-average nol ecul ar weight (Wn) of from85 to 20
000, especi al | ymEdrtemc]13ntiovi02Q00xiicRcpant beahari dyr ere306 to 5000.

Typi cal hydrophobi ¢ hydrocarbon radicals, especially in conjunction with
the pol ar noi e?FEYAY) PASYaN¢A8) and (A9), include pol yal kenes

(polyolefins), suchkaasritheipol ypriepenyly, opol yhutenylghandypol yi sobut enyl
radi cal s 10each having Mh of from 300 to 5000,.especiallﬁ from 500 to 2500,
in particular f¥9M vt 692808°d @ DighNGRUF| APty eedAplesrbfatHe above

groups of detesgentsaddi-bivesqi nednideciRectrll oWmgn Addikives, copri sing
nono- or pol yam no groups AI).15are.preferabI% pol yal kenenmono- or
pol yal kenepol y&ft nEsbd9ed LB et 3ipr ope8Lel ComfshtI6RAL 1P, e. havi ng

predom nantly ipternal, doubkg-bonds). pol ybutene or polyi sobutene having M
of from 300 to 5000. en pol ybutene or pol yi sobut ene havi ng predom nantly

| nt ernal 20doubl e BéRESStustR IS ideriNedbetlar Kt igama lposaY i%fh) are used

as starting mat&fiA iyt B8R ePanAt 1oR Okt e, addi tdoyes s 8: possidl e
preparative route is by chlorination and subsequent am nation or b
oxi dat +®n of tH&EHOl ENBoRds AT HiaPsek 8zbnecd ol yinieathedcatr bonyl or

25car boxyl conpound, and ;SUBSEQUEM o YT RBLLORS sALEr W RAUGH/Ye 53,
(hydrogenating) conditions. The am nes used here for the am nation may be,

for exanple, affroHi/ad> WonolAT Aes! bré%olPafPnes! s sudkw=4a9/14183,
di met hyl am nopgopyd am:7e, %hbféﬁdﬁe'ﬁmw@@%%?ﬁ‘é” §he- o39hhbam ne,

triethylenetetramne or tetraet népent am ne. Correspondi ng additives
based on pol ypfopene &bé dedchPbed'ioparticul ar in WO A-94/24231. - 28 -

15 Synthetic processes enable molecules to be built
from simpler substances or to have their structures
modified to give the precise properties required.

Synthetic lubricating o0ils include hydrocarbon oils
such as olefin oligomers (PAOs), dibasic acids esters,

20 polyol esters, and dewaxed waxy raffinate. Synthetic
hydrocarbon base o0ils sold by the Royal Dutch/Shell Group
of Companies under the designation "XHVI" (trade mark)
may be conveniently used.

Preferably, the lubricating o0il is constituted from

25 mineral oils and/or synthetic oils which contain more
than 80% wt of saturates, preferably more than 90 percent
by weight, as measured according to ASTM D2007.

It is further preferred that the lubricating oil
contains less than 1.0 percent by weight, preferably less

30 than 0.1 percent by weight of sulphur, calculated as
elemental sulphur and measured according to ASTM D2622,

ASTM D4294, ASTM D4927 or ASTM D3120.



Further preferred additives conprising nonoam no groups (Al) are the

hydr ogenati on products of the reaction products of polyisobutenes having an
aver age oegre®/sh2spol ymeri zation of from5 to 100, w t hPoirtEPe@S/06B0KI des or
m xtures of nitrogen oxi des and oxygen, as described in particular in

WO A- 97/ 03946. Further preferred additives conprising nonoam no
groups (Al) are the conpounds obt ai nabt e4 r-om pol yi sobut ene epoxi des by
reaction with am nes and 10subsequent dehydration and reduction of the

am no al cohol s, as rdeserkbed, ithariticewhay imadE-A 196 20p26&ating

Addi tives conprising nitro grougs (A2), it appropriate in conbination with
hydr oxyl groupSilare préfetaply®tedtticoR Bl 8aHetS W o9 sbblt éties havi ng
an 15aver age degife Lof spebyderdzal ixgyrvobhobrom 5 to 100 or from 10 to 100,
wi th nitrogen oxides or m xtures of nitrogen oxi des and oxygen, as

described in parti CGFAPTFRLINO AT610836720A00 ' NS AS6L054790 T Hese react i on
roducts are | 1 X e .t Kopol yi enes .
IC2)0al pha,§bet a- g\?gﬁofgolp%/l %s%ﬁ%t%ﬁ%e golhf(rj%ﬁl%ﬂe %gd%ldo%?)‘%iﬁsr %go}éﬁsg%’ut enes

(e.g. al pha-nihse: hetakydooxypel yisabuiens). from 3 Addiot nvegs compd si ng
hydr oxyl groups in conbination with nono- or polyam no groups (A3) are in
particul ar 25reectqmplpyr aduths oingeolofi Sobut éneo eﬁibxdm?e@ .obt ai nable from

pol yi sobut ene havi g, pt ef ef ably.r edoghpapkiy. 4 eryrinal 1 doubl & fignds and My
Wit or po

of from 300 to 5000, anmoni a of no- yam nes, as described in
particular in &2 AATE<485abB0AddIthevesingenpfi Siang lcardboryP . groups or their

al kal i, getal or_al kaline earfh tal salts gﬁ4). r referably.copol ymers
ercent by w 1% ore . %f a 1r? t%epr%g fronp
of 02-640-0I ef i fis Wt h malerc an y rirde FCh’ have a totdl nolar mass of
from 500 to 200000 tand .Wheperpent R0 weigbheand rbdt gfretfheabay boxydhegr oups
have been CO”"P%%{% &0 ftrg%% glkad i et alg %%ré'er@"}%\g%eg%\%%h E‘E%S‘é éria' ts and
any renai nder 0 e carboxyl “groups ‘has“beén reacte th~arcohol s or
am nes. Such addidl wes gareodi sied ased-iicatbpgroicul ar in EP- A-307 815. Such
additives serve miT%Iylt o _prevent v Iv%e eat, we r(,jsarc,!ldsc?gml;1 as, dae cribed in
WO- A87/ 01126, advantagaoustybe used PheEohd? hati%sn wthPother et er gent
addi ti ves suchcascqal y(fi 80} buteneamtmes ar 0pptyetdengmmesht 10Acc ti ves
comprising Su'£§g¥é%§%Tydng£ongaégrtgggnr0.75 percent by weight and
most preferably not greater than 0.7 percent by weight,
based on the total weight of the lubricating oil.
The lubricating oil composition preferably has a
20 sulphur content of not greater than 1.2 percent by
weight, more preferably not greater than 0.8 percent by
weight and most preferably not greater than 0.2 percent
by weight, based on the total weight of the lubricating
0il lubricating oil composition.
25 In addition to reaction product (b) and detergent
additive (c¢), the lubricating oil composition may further
comprise additives such as anti-oxidants, anti-wear
additives, detergents other than detergent additive (c¢),
dispersants, friction modifiers other than those of
30 reaction product (b), viscosity index improvers, pour

point depressants, corrosion inhibitors, defoaming agents

and seal fix or seal compatibility agents.



al kali metal or alkaline earth nmetal salts (A5) are preferably alkali netal
or alkaline earth netal salts of an al kyl sul fosuccinate, as described in
parti cul awo0i2n09ERe2%7639 632. Such additives serve nainlyPCo/Epe@s@®n0715val ve
seat wear and can be used advant ageously in conbination other detergent
addi tives such as pol y(iso)buteneam nes or pol yetheram nes. Additives
conpri sing pol yoxy- C2- C4- al kyl ene noi eti&s - (AB6) are preferably
pol yet hers or pol yet heram nes whi ch 20are obtai nable by reaction of 02- to

060- al kanol s, 06- ©@t03Qiabkkahediel siay"M@BOco®Ferdier®2v030=al kydameanes,
01- 030- al kyl c%/cl ohexanol s or Cl-C30-al kyl phenols wth from1l to 30 nol of
et hyl ene oxi det 207 ot 15FGFF1 ERe™ oXiUETaNE/ BF Bt erfd tdRi*de2pet hydr oxyl

group or ani noagioup ARdo1ED 25t hecicase sof the pol yet her-anines, by
subsequent reductive am nation with amoni a, nonoamni nes or polyam nes. Such
products are descriled PREFHTGCEMAPIHTIFTER- A23F 02 B7DX1EPNAS 356" 725,

EP-A- 709 985 apebddSnAid 84 7afbkbie kR the <ase oF pebyethers, sspich products
al so have carrier oil 30properties. Typical exanples of these are
tridecanol but®S&A4tedy Fbilti dECaROPr PR at BsAD | BEWEhy LPhEMDI - 30 -

but oxyl ates angd,ppl Wrsebuhenol Butoxybates,rand REopaxylatesoand al so the
correspondi ng reaction products with anmoni a. Addi tives

conpri si ng carbedAqElEsterayrgiepyst(a7)ivdie preverdbliycast e? stofl -Fono-,

di - or tricarboxyldg a¢i gsimd,hd.ang-chaim: albkanols: o Bel yeks, in
particul ar those having a mninumviscosity of 2 mP/s at 100 C, as
described in patkiicdtardi al DEoAregigg8om18. The nono-, di- or tricarboxylic

aci ds used may be ahiphatic.or: dPaiameLicoaci ds, aRd-Batthcilar)y suitable
ester al cohols or ester polyols are |ong-chain representatives "having, for

exanpl e, from &1 124 acarbene at ois . AIPpgioeaPspepresentarvesnaf iethefest er s
are adi pates, pithal ales, ;i 5OPHNA FheSpnheEePhd Nalat 63 and g1i fpld i tates

of
the or each zinc dithiophosphate being selected from zinc

15 dialkyl-, diaryl- or alkylaryl-dithiophosphates.

The lubricating o0il composition may generally
contain in the range of from 0.4 to 1.0 percent by weight
of zinc dithiophosphate, based on total weight of the
lubricating o0il composition.

20 Additional or alternative anti-wear additives may be
conveniently used in the lubricating oil composition of
the present invention.

Suitable alternative anti-wear additives include
boron-containing compounds such as borate esters, borated

25 fatty amines, borated epoxides, alkali metal (or mixed
alkali or alkaline earth metal) borates and borated
overbased metal salts. Said boron-containing anti-wear
additives may be conveniently added to the lubricating
0il in an amount in the range of from 0.1 to 3.0 percent

30 by weight, based on the total weight of lubricating oil

composition.



15i sooct anol, of isononanol, of isodecanol and of isotridecanol. Such
products al so have carrier oil properties. Addi tives conpri sing

noi et i es wornwadofsrom succi ni ¢ anhydri de and havi ng hydPeXyP2e8@d6471 am no
and/ or am do 20and/or imdo groups (A8) are preferably correspondi ng
derivatives of polyisobutenyl succinic anhydride which are obtai nabl e by
reacting conventional or highly reactive24ol yi sobutene having M of from
300 to 5000 with mal eic anhydride by a thermal route or via the chlorinated

25pol yi sobut ene. Otypakhi cubesrdditcer @st har ec glar idtatirvest Wadidn @ligphat i ¢
pol yam nes such as et hyl enedi am ne, diethyl enetri am ne, ,
tri et hyl enet et fahi fd'a8r "edt Paet A efepéht aHPHeCaSuth “dddFPIves! ard!

described in pakdicid dhei BrUSohs 4842042 30AdGH tines reorpaj & g Nnoi eti es
obt ai ned by Mannich reaction of substituted phenols with al dehydes and
nmono- or pol yanf eI dFEechFetietabl y reaction products of

pol yi sobut ene- substidtdted, phened s Wot-Bah 08 neh dehydeand pasdlsa1dwpono- or
pol yam nes such as et hyl enedi am ne, diethyl enetriam ne,

tri et hyl enet et VaHithéiret eepdet hyderfepent-antag o i etdsy Fanthdpr opyl ami ne.

The p0|yiSOth@ﬁMﬁﬁ&ﬁQ§%&hUE@Qt&ﬂ§Qﬁi%.ﬁﬁﬁr§&§@&$§Qﬂh5%%ﬁg@§i£9ﬂ%| or
hi ghly reactive pol yi sobutene having Mh of from 300 to 5000. Such

" pol yi sobut enel MehHIEHebasEsemap &L fEsc Fith88S | I pHFTH delvaPtiAn EF-IR 831 141.

Preferably, thg,detergent addidyve L) veedihihe; functional fluids
according to the present invention 10contains at |east one

ni t r ogéh- cont ai ni ngudétergert, roredsreferadlydt 1fedst sREPhUr

ni trogen-contaj aidyg detergent . contaiping grgyfgéggyyydg hydr ocar bon radi cal
havi ng a nunber average nol ecul ar wei ght in the range of from 300 to 5000.

Preferably, the nitihggenieontrisfiarg cderebgéntcrlsi $hsellebr eeat¥iomaod 1gr oup
conprising pol ygl.kene ;gpnpaf nes. , R0lyal keng,Mannich.am.pes and pol yal kene

succi ni m des. Cbnvenlently,glﬁe ni trogen-contal ning detergent nmay be a
pol yal kene nonéarsreentReacti on Product (b) 20In a first enbodi nent of the

prese”&5inve”ti°”,Ikh%ngﬁcﬁéQ&nH&%QHCEhég%%ﬁéiE%d%%hﬁﬁggsééﬂLﬁéﬁiéﬂtkaﬂo'

am ne derivative reaction product obtaina by reacting, preferably in a
t her mal condengattilon lwéadtprdbhng socardsowypkat eceonpoundvefl Pérnul a |

preferably not greater than 1.0 percent by weight, more
preferably at a level of not greater than 0.75 percent by
weight and most preferably at a level of not greater than

20 0.7 percent by weight, based on the total weight of the
lubricating o0il composition, said detergents are
preferably used in amounts in the range of 0.05 to 12.5
percent by weight, more preferably from 1.0 to 9.0
percent by weight and most preferably in the range of

25 from 2.0 to 5.0 percent by weight, based on the total
weight of the lubricating oil composition.

Furthermore, it is preferred that said detergents,
independently, have a TBN (total base number) value in
the range of from 10 to 500 mg.KOH/g, more preferably in

30 the range of from 30 to 350 mg.KOH/g and most preferably
in the range of from 50 to 300 mg.KOH/g, as measured by
ISO 3771.



25R1CO0OR2( 1)
i s hydrogen or al kyl,

al kanol

i n which:

Rl is an aliphatic Cl_
nono- or pol yhydroxyal kyl, or amonium w th an
aworeeosaisozsie fornmula |1 30NHR3R4(11)

30- hydrocarbon radical; and R2

wher ei n R3ramakPRbhsans71

i ndependently sel ected from hydrogen atons and |inear or branched-chain

hydr ocar bon groups,
interrupted by one or
one hydr oxyl

t he carbon chain of which is optionally - 32 -
nore -NH groups-aid -which optionally has at | east
group attached to a carbon atom of the hydrocarbon group, with

the proviso that R3InanduRdiade: fptoibotBnpyslt ogens a{{ag'n&daﬂﬁiléﬂfkﬁltlyat 5| east

one of said residues R3 and R4 carries at

| east. one hydr ox

roup; in a

nol ar ratio of S¢W-Ce0 aghotipse QﬁSH%§P88§yth?%ub%ﬁ”ﬁﬁefﬁél%arboxylate
conpound of fogamH:ad ith0ahhens@h@risumeotahk and NHgrsoups1efpdheal kanol

anm ne of fornula |

in 10a range and under reaction conditions supporting

the formation Bf "®©¥%dct PeRSPr FIUCte COpLi EPhg potly SisstiPat edtH%kanol

am ne derivatiyes.cdiefiserabhy,
pol ycar bonyl at ed) al kanol

sai d polysubstituted (as for exanple
am ne derivatives are conprised 15in said

reaction product i F*&TBEeportidH G oRoféSPHAPTE percentieByPset it ,

preferably nore,dhan 40.cpghtentkdy, Welght nianged naRardohuh Rkn
percent by wei ght,

based on the total weight

re than 60
of reaction product (b). On

t he ot her handsqpq}QﬂﬁdGcﬁ§l§r%Sﬁﬁé%éﬁﬁcﬁﬁsadtb@aﬁﬂ?ﬂéﬁﬁuﬁﬁtéﬁtZﬁxbercent by
vei ght or |ess;3¢mre pnekenngd @iozlgﬁlp%aemtm@ywel . rer-Lgss and nost

preferred at a |evel ‘of 10

about 10 or abdigrersegtabdifl8leroalydgd suscCipitbiif- 5, about 2 to about 4

percent by wei ght

or less, like about 0.1 to

percent by Welght,EQ%%ﬁ@egnoff$a§éH§%Ey index improvers which may

conveniently used in the lubricating oil composition

15

20

25

30

include the styrene-butadiene copolymers, styrene-—

isoprene stellate copolymers and
copolymer and ethylene-propylene
viscosity index improvers may be
an amount in the range of from 1
based on the total weight of the

composition.

the polymethacrylate
copolymers. Such
conveniently employed in
to 20 percent by weight,

lubricating oil

Polymethacrylates may be conveniently employed in

the lubricating oil compositions

depressants.

as effective pour point

Furthermore, compounds such as alkenyl succinic acid

or ester moieties thereof,

benzotriazole-based compounds

and thiodiazole-based compounds may be conveniently used

in the lubricating o0il composition as corrosion

inhibitors.

Compounds such as polysiloxanes, dimethyl

polycyclohexane and polyacrylates may be conveniently used

in the lubricating o0il composition as defoaming agents.



25wei ght of reaction product (b). According to a preferred
enbodi nent, reaction product (b) is obtained by a process wherein the nolar
rati o of wbeoesdds87gr oups of the carboxyl ate conpound ofClr@rPeadsmcdo7t o t he

nol ar sum of OH and NH groups of the 30al kanol am ne of fornmula Il is in
the range of about 1.8:3 to 3:3, in particular 1.9:3 to 2.5:3.
Preferably, reaction product (b) is formed by a process conprising: - 33 -

(a') heating a carboxylate conpound(s) of formula | (optionally being

di ssol ved or di spersegdoiifiad wlichabhe bé qiintlenhishl dagsdnet tmserfere with

the reaction) to a first tenperature in a first 5Stenperature range,

al | owi ng the ptéter@htdl O+ edPoR16EOt e 864 Wit HPramSAé group(s) of the

al kanol ~am ne; c4dpariadding ddheret enanuad kanrel cabhpe. compaund{s)1pf fornul a
Il (optionally being dissolved or dispersed 10 in a suitable Iiquid which
does not i nter®éteANlehaF AT IEaGEit6RT - under control l ed conditions in order

to avoi g an | nsgeaseef abhect eapesat ure above said first tenperature range;
(c') reacting The conpounds by maintaining the 15tenperature in said first

tenperature range; "&fdIPHEYIFHe RS TRYCL he) t BMpdiat GHEChEOthe TrgBE on
mxture to a sgeond terRenat Uhechdich $6690d11 eMParatlr 8 changsne al | oW ng
further condensation of residual tree carbox% ate conpound(s) w th any
reactive groupPP®itPiHhe Cr GHEE PO MK HEMe C2pr @R € DIy WAPPF ~gher &ifount  of
wat er condensag; Q1 L£dukyghentuif Ihe 6arboxylate dov neh gccarhaxylic
acid, is at least equal to the theoretical anmount of reaction water.
Preferably, theddinstart enperat twequrcstiép™ta’ ), (b') 25and/or (c') is kept
in the range of about)10Q 1,8 abpowl 158G §rGup@beuti K10t ecabout 140 00,
or about 120 to about 135 C . Preferably, the Second tenperature
in step (d') iBsltkepten ntene, rahgerioh B601leasR 1o nidrggeababen 175 t o
30about 200 C,y,0r; abgut,c175.L0 about 190 C. In a particularly preferred
enbodi ment the reaction product (b) is obtained by reacting a carboxyl ate
conpound of fornul dA2)wi nhtan arkanol idmereropr foremilna combination

15 with hydroxyl groups;

(A3) hydroxyl groups in combination with mono- or
polyamino groups, in which at least one nitrogen atom has

basic properties;

(A4) carboxyl groups or their alkali metal or their
20 alkaline earth metal salts;
(AD) sulfonic acid groups or their alkali metal or

alkaline earth metal salts;
(A6) polyoxy-Cp— to -Cy-alkylene groups which are
terminated by hydroxyl groups, mono- or polyamino groups,
25 in which at least one nitrogen atom has basic properties,
or by carbamate groups;
(A7) carboxylic ester groups;
(A8) moieties derived from succinic anhydride and
having hydroxyl and/or amino and/or amido and/or imido
30 groups; and/or
(A9) moieties obtained by Mannich reaction of
substituted phenols with aldehydes and mono- or

polyamines.



- 34 - 11, wherein R3 and R4 independently of each other represent hydrogen

or a residue of the formula I'l'l -[(OH2) xNH y(OH2) zR5(111) wherein 5x and z
ar e i ndepeoceedsy2sffr om each other integers from1l to 6, pprairescaiobao7l, 2, or
3, yis Oor aninteger of 1 to 3, preferably 0 or 1, and R5

is hydroxyl or a residue of the formula IV 10-NH(CH2) zOH(1V) wherein z is,
i ndependently, as defined above, alternaliwvely, z has the sane value as z
defi ned above, with the proviso that R3 and R4 are not both

15hydrogen atoms. The nhyfRoghdwird hgkirpabntbeml addyear ehernedasxpodi ment, the
conmpound of forrmula | is selected from02_31-, pref erabl¥ C2 32-, nore
preferably C8 B0:CT%én afBrbLpref e diily 3B 22 RA B BAEFE aci ds and al kyl

esters thereof ;o 2@Rnefer abl ynt heacomeund efsformubdbvksagel ected from
pol yam no al kanol s, wherein one of the residues R3 and R4 is hydrogen and

the other is a?PEGHie gFiPhe o miAfa PR, Sahe? etth W 0rsesPeFiaLllY i's 0 or

1, z is52 or 3rafd 1IR3 ks hydooxylidnpathieshduer fn tfie forsuba. V. 25A
"reaction product” as used herein neans the product of a specific reaction
of at |east on&RHEFPoXYPEPBNEBHD T OGP ROB af BHOXyA dtre SEBRPOERLY cBht ai ni ng

first reactantgo @ti cheastnone alkanokoapt Nes ofa@nN ahkanol g ey
contai ni ng second reactant as explained in 30nore detail bel ow. The

reaction produ€tdis CErpPRexPPhY hetuiee, (POéyOoedhstBtrs SBf-hadgoripf ex nixture
of constituentsyfhedeohi | 8o 05N Rekngo svbséatdahl Yaqicals

10 each having Mn of from 300 to 5000, especially from 500

to 2500, in particular from 700 to 2300.
Non-limiting examples of the above groups of
detergent additives include the following:
Additives comprising mono- or polyamino groups (Al)

15 are preferably polyalkenemono- or polyalkenepolyamines
based on polypropene or conventional (i.e. having
predominantly internal double bonds) polybutene or
polyisobutene having Mn of from 300 to 5000. When
polybutene or polyisobutene having predominantly internal

20 double bonds (usually in the beta and gamma position) are
used as starting materials in the preparation of the
additives, a possible preparative route is by
chlorination and subsequent amination or by oxidation of
the double bond with air or ozone to give the carbonyl or

25 carboxyl compound and subsequent amination under
reductive (hydrogenating) conditions. The amines used
here for the amination may be, for example, ammonia,
monoamines or polyamines, such as
dimethylaminopropylamine, ethylenediamine, diethylene-

30 triamine, triethylenetetramine or tetraethylenepentamine.
Corresponding additives based on polypropene are

described in particular in WO-A-94/24231.



- 35 - predetermned by the reaction conditions of said conversion. The
reaction product is, as such, a suitable additive for the base fluid and
nor mal | y weedowsozshe further purified prior to use. ThePpTara@S/ 0671
however, 5be concentrated (it necessary) in order to renove residual

sol vent or | ow nol ecul ar wei ght constituents (e.g. water), or unreacted
reactants, if any. The term "carbodd/l-ate conpound” refers to any
conmpound having formula | as defined above. 10The term "aliphatic

QA _30- hydrocar bon radiceal"pdenotes andaeyets codmadiicGahgwWibgbamsneonposed
substantially of carbon atons and hydrogen atons and conprises from1l to 30
carbon atons, Prefet dbily fFEnt® ty BEICAFhOA" kT CtFhethyBf ocar bon radi cal

is preferably AdSan @kylodakkenyt ,pAlkadibenyhes ahkatld enybverapol yenyl
radi cal . Those skilled in the art will appreciate the m ni mum nunbers

of carbon aton®c¥tRft FHe@lYBehezPricdent FRORydrioeard5on "F5li BaFECHI t he

vari ouss degr eesy ffe LQUNEALULALE OBE nitrogBR 8kkyds rad %&&gaay gonveniently
be selected from C _s-al kyl radicals which are |inear branched radical s

having from 1 & RahdR BEBFECETRF 8 @@ ARy 03 % cals whi ch

are |inear or |3ran%%@@héédpﬁé&é%ﬂ@@Vb@glEEGQ%Sbéﬁbﬁﬁél% CRbROMBLHONS.
Exanpl es of Cl1_8- aIkyI radi cal s are the Cl14-al kyl radicals nethyl, ethyl,

n-propyl, isopPEpRsS @IBubye, tie mARHCOUESoBaE§InH L dFtMbut yl , and

addi tional | y pg@i%/llso&dt@%hxwﬁa/és 2 FeLBYE BUtyl on 3mimRbhyhbut yI |
2,2-dinmethylp 1-ethyl propyl, hexyl, 301, 1-di met hyl propyl,

1, 2- dlh%thylpr%%@@quPﬂﬁeﬁﬁpvﬁéﬁﬁﬁqn %Eﬁnéﬁﬁbeé@ﬁ)@f Q@Enéﬂhprentyl

4-met hyl pentyl ., d,ks1 di gt ByLbuiyly sl %a@hﬁ@&b&ébH%Xﬁ}Aia36d2@B§@y|bUtY'
2,2- dinethylbutyl’, 2,3- di met hyl butyl, "3, 3-di net hyl butyl, 1-

ethylbutyl 2- ethyﬁ@@ﬂyﬂvei QPmPﬁhﬁlﬁﬁthpr@dwymﬁﬁ& (2224 %flnethylpropyl
1- ethy""”ﬁth¥$§¥éﬁﬁﬂate 1ﬁt9¥ﬂb£%aﬂﬁghh%HPEOH roiﬁﬂ“@%bupQCtXEeand their

constitutional 1somers such as 2-ethyl hexyl. anpl es C8_30- al kyl
5radi cal s are betfdraldonykacdeeylpragvdesypf ﬁ@kﬁﬁﬁﬂbut@mﬁdeb§Vlnqe¥Tadecyl,

pentadggyl, heﬁ@@%&@@’deggggag§caglymerization of from 5 to 100 or from

10 to 100, with nitrogen oxides or mixtures of nitrogen
oxides and oxygen, as described in particular in WO-A-
96/03367 and WO-A-96/03479. These reaction products are
generally mixtures of pure nitropolyisobutenes (e.qg.

20 alpha, beta-dinitropolyisobutene) and mixed
hydroxynitropolyisobutenes (e.g. alpha-nitro-beta-
hydroxypolyisobutene) .

Additives comprising hydroxyl groups in combination
with mono- or polyamino groups (A3) are in particular

25 reaction products of polyisobutene epoxides obtainable
from polyisobutene having preferably predominantly
terminal double bonds and Mn of from 300 to 5000, with
ammonia or mono- or polyamines, as described in
particular in EP-A-476 485.

30 Additives comprising carboxyl groups or their alkali
metal or alkaline earth metal salts (A4) are preferably

copolymers of Cp,-Cyp-olefins with maleic anhydride which

have a total molar mass of from 500 to 20,000 and wherein



oct adecyl, nonadecyl, eicosyl, hencosyl, docosyl, tricosyl, tetracosyl,
pent acosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, squalyl, their
const i t utworraty/as0isgoner s, hi gher honol ogs and consti t ut iPCRM&IP260080O6® B

t her eof . An al kenyl radical nmay conveniently be selected from
0228- al kenyl radicals which are nonounsaturated |inear or branched

hydr ocarbon radi cals having from2 to 8 £arbon 15 atons, as for exanple
et henyl, 1- or 2-propenyl, 1-, 2- and 3-butenyl, 2-nmethyl propen-3-yl,

2- ”Ethylpropensémé”or bli 3f, tBe éHKbd%er@E@ﬂyé hdve H%en 3onvértéﬂnto

5- hexenyl, 1- -, 5- and 6-heptenyl 1-, 2- - -, 5-, 6- and

7- oct enyl and,%h%cﬁ%ﬁﬁ%l m@Bﬁ%t?%Lﬁ%ﬁﬂ%ﬁ“el§6ﬁ%?sme?ﬁﬁj%ﬂéé8 _30datkenyl

radi cal s whi ch-af£ roursahar adashdjineabups BEanshed Jhydeegarban radi cal
having from8 to 30 carbon atons, as for exanple octenyl, nonenyl, decenyl,

undecenyl , dodet@MALS OFi ABERRSI , Tty a484BAYES FentHdedeAgh, 1hexadecenyl

heptadegenyl ostadecenykn ﬁﬁn@nﬁﬁﬁQﬁﬂy|,s@bﬁQ&ﬁﬂMhﬂmﬁe@@ngﬂMélngpcoseny|
tricosenyl, tetracosenyl ientacosenyl hexacosenyl, heptacose

oct acosenyl , nﬁﬁé€6§6ﬁ§lva Heaf ety "earhént Edmstdt dlassaapPefs %%Z*hlgher

honol ogs and CONSHI AL, I gaahnt§§ggﬂ§aﬁlw%r%@éd B0AN @ ikardbgnyl o ¥ adi cal  may
conveniently be sel'ected from 0428-al kadi enyl radicals which are

di unsat ur at ed @W?ﬁ%ﬂdQ§@rﬁﬁaﬁc%%%FWﬂMﬁﬁoééﬁboﬂsr%&ﬁ&ﬁﬁ%@ REFPAGETHEM 4 to 8
carbon atons, &s for,examhenbytadi enyl, pentadienyl, - 37 - hexadienyl,
hept adi enyl or octa&lenyl and their constitutional i somers; and

08_30- &f kadi enyl r &diF¢ &L EenhG TP ESE NI GASHe U atdasd A OREHPS o™ brtEriched

hydrocar bon ragical;s shawing.f £ om 8 10 30 gapbom al.oms, (@s)for. exanpl e
5o0ct adi enyl , nonadi enyl, decadi enyl, undecadi enyl, dodecadlenyl,

tridecadi enyl , Prefradecadienyl , nyent adeeadrenyt  cdrbladecadi eayts of
hept adecadi eny{J}m &%ﬁd%‘&ﬁ‘ﬁbgﬂé@ma{@a@%‘:é@%QPﬂaed ei £osadienyly in

hencosadi enyl , docosadi enyl, tricosadi enyl, 10tetracosadienyl,
pentacosadlenyEP &m&%&@§édleﬁy¢h(ﬁ@bﬂa@@§adﬁéﬂglma@@&h@@sﬁdé@@@ﬁ,

”O”aC°§§d'e”y|va§&¥%k%Q'%BXL’aﬁ@Q&£1 %”%Eb&“&&&&%%gtb nhi gher honol ogs

and constitutional isoners thereof. The olefinic gonds may be
present in confegatredion 95hev| dttert feormedditives such as

poly(iso)buteneamines or polyetheramines.
Additives comprising polyoxy-Cp-Cy-alkylene moieties
(A6) are preferably polyethers or polyetheramines which

20 are obtainable by reaction of Cy- to Cgp-alkanols, Cg- to
C3p—alkanediols, mono- or di-Cy-Czp-alkylamines, Cq1-C3g-
alkylcyclohexanols or C1-C3p—alkylphenols with from 1 to

30 mol of ethylene oxide and/or propylene oxide and/or
butylene oxide per hydroxyl group or amino group and, in

25 the case of the polyether-amines, by subsequent reductive
amination with ammonia, monoamines or polyamines. Such
products are described in particular in EP-A-310 875, EP-
A-356 725, EP-A-700 985 and US-A-4 877 416. 1In the case
of polyethers, such products also have carrier o0il

30 properties. Typical examples of these are tridecanol

butoxylates, isotridecanol butoxylates, isononylphenol



An al kantrienyl radical may conveniently be selected from C6_8-al katri enyl
radi cal s which are tri-unsaturated | i near or branched hydrocarbon

radi cal Mwoi2ng/d5028 6 to 8 carbon atons, as for exanpl e PREERROGSORINTT
heptatrienly or 20octatrienyl; and C8_30-al katrienyl radicals, which are
triunsaturated |linear or branched hydrocarbon radicals having from8 to 30
carbon atons, as for exanple octatrienyl30 nonatrienyl, decatrienyl,
undecatrienyl, dodecatrienyl, tridecatrienyl, tetradecatrienyl,

25pent adecat r i giydxy hexadesat pbepydaputepbadpecad Ly s, a0at adecatri enyl,
nonadecatrienyl, eicosatrienyl, hencosatrienyl, docosatrienyl,
tricosatrienyIPr?Rﬁ%ﬁ%ﬁ5§§tPpénﬁ}fo[ﬁﬁﬁt§86§§FP?%ﬁﬁﬂq Nréx4d 68 ab T PEHIAS

hept acosat ri enyl sn eel®e@satri enyl, nonacosatrienyl, 30squal atrienyl, their
constitutional isomers, higher honologs and constitutional isomers thereof.
The ol efi ni ¢ doubl é9F8RA%E S BYE Prie@se BT PRX Y] FFatedIeruPSoffatled form -

38 - A polyenykr¢ adiccRlrabsygenesad 1oF annensagur aded Jii-neapx9ri branched
al i phati c hydrocarbon radical, preferably having from8 to 30 carbon atons,

and tour, five?csiX "BiringPaIofiedithidcadavcPhaPoBsius e thoRAsT I SBaMDI es

t hereof are the higher .unsaturated anal ogs, of above _al is~and trienyl
radi cal s. gh%ﬁgﬁmﬁfnge%rﬁéeh1gnéﬁsgg §Fyg?%ggfmigsi8%pig er%bf§;aalkyl
group, which igeschirearnnopabranched ial REFAragi Talodsavi Agef nomvd, to 8
carbon atons. (%(grg)l ecsri%ogpgre fC are tsh%sg%_rﬂ- a'é%"a ra ia%(ill s ethyl, ethyl,
n- propyl, isopfopyl, AButyiY o bityl®, WPsenlty I Port Y&t buy 1, and
addi ti omal | y penindticlametihy| bud yart2-curethyl buttydhle3-enethybbublydl s

2, 2-di met hyl propyl, 1- eth ropyl, hexyl. 1, 1-dimethyl.propyl,.1,2-

To et byl o bpST ST F R T ReR ST 2Tt Ry BehT S ArdCRol B G-

4- et hyl pent yl fod,ckeadipret hykbut 1o D42cadboet hydrdnut ylTypic3idi net hyl butyl,
2,2-dinmethyl butyl, 2,3- dinmethylhhutyl, 3, 3-dinethylbutyl -et hyl butyl, 2-
et hyl butyl 1 1 SSATREAY BT Oyl e £ 55, 7 ety qigsyPhEa Tat e,

201- et hy1- 1- et fyprprropylk es1- et hydhZrateichyl phapyt imdigptples of

15 isooctanol, of isononancl, of isodecanol and of
isotridecanol. Such products also have carrier oil
properties.

Additives comprising moieties derived from succinic

anhydride and having hydroxyl and/or amino and/or amido

20 and/or imido groups (A8) are preferably corresponding
derivatives of polyisobutenylsuccinic anhydride which are
obtainable by reacting conventional or highly reactive
polyisobutene having Mn of from 300 to 5000 with maleic
anhydride by a thermal route or via the chlorinated

25 polyisobutene. Of particular interest are derivatives
with aliphatic polyamines such as ethylenediamine,
diethylenetriamine, triethylenetetramine or
tetraethylenepentamine. Such additives are described in
particular in US-A-4 849 572,

30 Additives comprising moieties obtained by Mannich
reaction of substituted phenols with aldehydes and mono-
or polyamines (A9) are preferably reaction products of

polyisobutene-substituted phenocls with formaldehyde and



octyl and their constitutional isoners such as 2- ethyl hexyl. Wen R2
represents a nono- or polyhydroxyal kyl group, it is preferably a Cl_8-nono-
or pol y- hwonroeowmsbisyl 25group, which is a |linear or braneb@wprasgpbioradi cal
having from1 to 8, nore preferably from1 to 4 carbon atons, in which at
| east one hydrogen atom for exanple 1, 2, 3, or 4 of the hydrogen atons,
is/are replaced by a hydroxyl group. Exaipl-es thereof are, hydroxynethyl,
2-hydroxy-1- 30 ethyl, 2- and 3-hydroxy-1-propyl, 2-, 3- and 4-hydroxy-1-
butyl, 2-, ,ménoﬁﬂﬁ:@m@yghﬂ%&slaﬂﬂﬂb£|etByleﬁ%dié&Lne$and

6- hydroxy 1- hexyl 2-, -, 5-, 6- and 7- hgdroxyl-heptyl, 2-, 3-, 4-,
5-, 6-, 7- %@Wﬂ%ﬁ%@?%riaﬁb??d triethylenstateggmyifiroxy- 1- propyl and their
constituti onal té@ﬁa&r@lehép&tmﬂf@wmm&ﬁpw f&@éﬁ'l&bﬁhné esigue, said
hydr oxyl groups are, preferably, not further ester In particular,

conmpounds of fEﬁ%ﬁﬂ%?QUt&BYHoFU%%%ﬁ?F§€-BB8P96F ol yestler %8s for exanple
tri-glyseridesgonventichdit be ﬁﬂﬁwgzQ%%b@hbbOﬁalfhiaﬁﬂﬁ%&ﬁahgvln@nmup i's
preferably a Cl 8- hydroxyalkg rou whi ch li near or branched al kyl
Fadi cal havi ng? FrgmL 208 89 pa0Bar i APOLY SRS HoRPBER BITAR, | n

whi ch one 10hygf@gﬁﬂxﬁh%ghl§nrﬁﬁﬁéﬁBﬂialeﬁ By dgoxyl 1gnoup. Sui t abl e
exanpl es are stated above. "'t near or branched-chai n hydrocarbon
group, the carbon éﬁ&ﬁﬁréPlVWNﬁﬂ?|d§t669P6ﬁa¢¢%ﬂq%ﬂ@erﬁupﬁéﬂdbyldﬂéfor nor e
-NH- groups angh,yi ;¢ apth nal | yohasiialy k@a§ﬁe05%éé%%RYQE9éM£18£OUD attached
to a carbon atom of the hydrocarbon group”, is selected from a linear or
branch&®dl hydr ot@r ool sgPsup e broexdnplredan—aPkytindikeryrroarkadieifyl

al katrienyl, of.pelygny! aEagé§§%1oﬁ%lﬂl@%@6e9£c£H@HEH¥%$ RRROr g Oh
polyhydroxyalkyl group, for 20exanple a ndno- or polyhydroxyalkyl group as
defined in rel @i 160t heNRET iy cabode ocenberramrce 10 ragiad kil ene groups
|inked toget hey, by Iaavglz#ag@%@le&ﬁ%&e'w@l%@ of the 01,6 alkylgnes gy oups
contains a ternlna rogen atom and, two or nore Cl_6-al kyl ene
groups |inked t@dﬁﬂﬂbr Byeésaabbw+gﬂwuyltwh@®@w¢pqﬂaune@§td@ﬁ@&@ﬁnﬁhe
C1_6-alkyl ene grouns,dsaSubshi L bt Pt kot s 105 G diydnguyl groups, for

example 1, 2, or 3 hydroxyl groups, one of
monoamines, polyalkene Mannlch amlnes and ‘polyalkene

succinimides. Conveniently, the nitrogen-containing
detergent may be a polyalkene monocamine.

Reaction Product (b)

20 In a first embodiment of the present invention, the
reaction product (b) is a polysubstituted alkanol amine
derivative reaction product obtainable by reacting,
preferably in a thermal condensation reaction, a
carboxylate compound of formula I

25 R1COORZ (1)
in which:

Rl is an aliphatic Cq1-3p-hydrocarbon radical; and
RZ is hydrogen or alkyl, mono- or polyhydroxyalkyl, or
ammonium, with an alkanocl amine of the formula II

30 NHRIR4 (I1)

wherein R3 and R4 are independently selected from

hydrogen atoms and linear or branched-chain hydrocarbon

groups, the carbon chain of which is optionally



6- al kyl ene groups contains a termnal group selected from a hydrogen
atom or a hydroxyl group. If any of the above 30groups contain a hydroxyl
group, prebepalsy2srhe hydroxyl group is a term nal hydr ®KYIEPQe0sOp071 - 40 -
In the precedi ng paragraph, "01_6-al kylene" is a linear or branched

bri dgi ng hydrocarbon group having up to 6 carbon atons, preferably 2, 3, 4,
5 or 6 carbon atons, for exanple 1,2-eth3d ene, 1,2- and 1, 3-propyl ene,
51,2-, 1,3-, 2,3- and 1,4- butylene, 2,2-dinethyl-1,2- ethylene,

1, 1-di met hy1- 1; Z-ethyrenepy lofe pentpdrenennl, §roliexHrenenand consti t uti onal
i soners thereof. | A "pol ysubstituted” or "polycarbonglated" al kanol
ani ne derivatiVREi ey Ved £ ot POy PUAEPTBhAr 1Fark5A6cAnihe as for

exanpl e an al kengboPlyamreg hahef8ide MBhHe %h@qﬁp,om@tfhum%i pRadi gy oups (- NH
or -OH groups) of which, being substituted by a carbonyl residue of the

f ornul a - 00( hycrac & byhdl, R hereinothpdrbclaydbydodras tbhe sadetmearitngs as an
“aliphatic 0i _30-hydrocarbon 15radical " as _already defined above. In
particuPar sai °3tbstie Génfe frelF beUser Fvedf rom SHife S6r 28i fFetlerfi”010
22-car boxyl i c @gd@sc«y1Theotge m "pol ysubstituted" al kanol am ne
derivatives explicitly includes all disubstituted, trisubstituted,
tetrasubstitut®d,2 W i GRELC sebste e~ 285PKahof OTafeRECdEs | FERHRAS .

Car boxyl at e coapw@s:a%o&gwyé cdmpAd bR paFti cil @ 02nd ImEasboxy i C
- lic acids, and al kyl esters

acids, as for exanple 03 3 carboxi

t hereof, are c%%ﬁggﬁﬂ§-8ﬁ PPt L1 SWePeirANPhe? R Yrdupor§ian &l ifphatic
01_3- 2phydrocarband agiicahgeAS &0t ikarBhei Ao i r¢i84_29% hydrocarbon
radi cal . For exanple, the RL group nay be selected from |inear alkyl

radi cal s; brant®etf Ry P dF eafiston iPFedrCt nBeisRr ot 5ol y- unsat ur at ed

hydrocarbon ragh Cad s tQf ut B XL WSS 0fanguehqk adi £alvss havi ng an 30aver age of
froml - 30, preferably from1l - 29, nore preferably 5 - 25 carbon atons.

Particul arly prefefrédehgdtocatdich Peadrehpsi@iteed (as for example

polycarbonylated) alkanol amine derivatives are comprised
15 in said reaction product in a proportion of more than 20
percent by weight, preferably more than 40 percent by
weight, and in particular more than 60 percent by weight,
based on the total weight of reaction product (b).
On the other hand 1:1 adducts are present in a total
20 amount of 20 percent by weight or less, more preferred at
15 percent by weight or less and most preferred at a
level of 10 percent by weight or less, like about 0.1 to
about 10 or about 1 to about 8 or about 1.5 to about 5,
about 2 to about 4 percent by weight, based on the total
25 weight of reaction product (b).

According to a preferred embodiment, reaction
product (b) is obtained by a process wherein the molar
ratio of the -COO- groups of the carboxylate compound of
formula I to the molar sum of OH and NH groups of the

30 alkanol amine of formula II is in the range of about
1.8:3 to 3:3, in particular 1.9:3 to 2.5:3.
Preferably, reaction product (b) is formed by a

process comprising:



| inear al kyl - 41 - radicals: CH3-; C2H5-; C3H7-; C4H9-; O05H11-; C6H13-;
O7H15-, 08H17-; COH19-; 010H21-; Cl1H23-; Cl2H251; Ci13H271; Cl14H291; C15H311;
01611331;WOoQa™HB6287 018H37-; C19H39-; 020H411; 021H431; PO23IHAGWR/064897C24HAO- ;

- 33 -

(a’”) heating a carboxylate compound(s) of formula I
(optionally being dissolved or dispersed in a
suitable liquid which does not interfere with the
reaction) to a first temperature in a first

5 temperature range, allowing the preferential
reaction of the acid with amine group(s) of the
alkanol amine;

(b") adding thereto an alkanol amine compound(s) of
formula II (optionally being dissolved or dispersed

10 in a suitable liquid which does not interfere with
the reaction) under controlled conditions in order
to avoid an increase of the temperature above said
first temperature range;

(c’) reacting the compounds by maintaining the

15 temperature in said first temperature range; and

(d") increasing the temperature of the reaction mixture
to a second temperature in a second temperature
range, allowing further condensation of residual
free carboxylate compound(s) with any reactive group

20 in the reaction mixture, preferably until the amount
of water condensate, or equivalent if the
carboxylate is not a carboxylic acid, is at least
equal to the theoretical amount of reaction water.
Preferably, the first temperature in step (a’), (b’)

25 and/or (c¢’) 1is kept in the range of about 100 to about

155 °C; e.g. about 110 to about 140 °C, or about 120 to

about 135 °cC.

Preferably, the second temperature in step (d’) 1is
kept in the range of 160 to 210 °C; e.g. about 170 to

30 about 200 °C, or about 175 to about 190 °C.

In a particularly preferred embodiment the reaction
product (b) is obtained by reacting a carboxylate

compound of formula I with an alkanol amine of formula



TC25H51-; C29H59-; C30H61-; branched al kyl radicals: iso-C3H7-;

i so- C4H9-; iso- C 8H371; | i near al kenyl radicals: 02H3-; O03H5-;
C15H29-; wonbiBds5028¢24H44-; 10l i near al kadi enyl radi cal sPCOBIHZ008/0G107H31- ;

| i near al katrienyl radicals: O 7H29-; four-fold unsaturated, |inear

pol yenyl radicals: G 9H31-; five-fold unsaturated, |inear
pol yenyl radicals: 15C21H331. Conve&hiently, said carboxylate
conmpounds of formula I, and in particular carboxylic acid, or ester

thereof, may ajso &%&%I KSChd M GaLLYoASLAL I Xiures,ag bt ai ned from

naturally occurring oils an ats. Timiti Oexanpl es thereof are
olive oil, palm¢mnd§er¢ahwﬁcegﬁ@lonﬂa reﬁ@dn@t@blﬁherﬂgmmyéedléll saf f | ower
oil, sesanme oil, sunflower oil, soy bean beef tallowoil, lard oil,
castor oil, cottonseed oilCigbrHilai FH2§6§§ean oi {IThal e oi |, and coconut
oil. As exanples of h%gggﬁble tatty 25acids there nay be nentloned

nonocar boxyli ¢ acids such as capric, lauric, nyristic, palmtic, stearic,
beheni c? ol eic, petyesel knkee ¥ﬂ@ﬁaﬁm@enpéYanQW(ﬁa§h bicher eieteddnsol eni ¢ and
erucic acid. The agg%ﬁoh a @eg%%fé% As¥ e a 30nonoal kanol am ne, a

di al kanol am ne, or pol yal kahol ami ne. #he %kanolénine can possess one or
- 42 - y is 0 or an integer of 1 to 3, preferably 0 or 1,

and

RO is hydroxyl or a residue of the formula IV

10 —-NH (CHp) ,OH (IV)
wherein z is, independently, as defined above,
alternatively, z has the same value as z defined

above,

with the proviso that R3 and R4 are not both
15 hydrogen atoms.
In a further particularly preferred embodiment, the

compound of formula I is selected from Cp_31-, preferably
Cg-31—, more preferably Cg_3p0-, even more preferably Cqip-
o2o—carboxylic acids and alkyl esters thereof.

20 Preferably the compound of formula II is selected
from polyamino alkanols, wherein one of the residues R3

and R4 is hydrogen and the other is a residue of the

formula ITII, wherein x is 2 or 3, yv 1is 0 or 1, z is 2 or

3 and RO is hydroxyl or a residue of the formula 1IV.

25 A "reaction product” as used herein means the
product of a specific reaction of at least one
carboxylate compound or a carboxylate compound containing
first reactant, and at least one alkanol amine or an
alkanol amine containing second reactant as explained in

30 more detail below. The reaction product is complex in
nature, i.e. consists of a complex mixture of

constituents, the profile of which being substantially



nore additional O and/or N functionalities in addition to the one am no
group, and nust contain at |east one hydroxyl group. Suitable al kanol am nes
i ncl ude mocewams’am ne, di et hanol am ne, propanol an ne PCHEPO@SOpAND| am ne,
di propanol am ne, di-i sopropanol am ne, butanol am nes, and pol yam noal kanol s
| i ke am noet hyl am noet hanols, e.g., 2-(2- am noethyl am no) et hanol (AEAE).
Al kanol am nes include, for exanple, compounds of 10formula Il wherein at

| east one of the residues R3 and R4 represents -[(CH2)xNH y(CH2) zR5,
wherein RS is hyshanarniaedNsl GH) zQUEctSuint abhei examples safiagroups of the
formula -[(OH2) xNH y(OH2) z- are: --PC2H4-N i +nC2H4; ,

15- 440H2) 3- Nm@m‘@%@“ TERRE Y CI93) PRACEFEHDS CHECHBYDy @ suitable

+CH( CH3) - CH2- NiMla NGRIOHB)-- OhR- ha 8tk 1141404 129 AnNHEN (GHR) Aoc wbierein n is
O, 1 or 2. 20l n one particular group of alkanol am nes, one of R3 or R4
groups of the EOHPEIN@STSfLEBrPRARF 190 MEFr es bRt PEOMFdr B§En, DRI the ot her
R3 or R4 grouppd scdrpresented by ddiefarpyl an- {LLER)ONHRCEER) zR5, wherein
R5 is hydroxyl and the group of the formula -[ (CH )xNFﬂngHZ Zis
25sel ect ed fr ofR?SIWAR [RINFRFI €@2HAY (OE2F3L RH- 1 H{TEH ituents

+01- 32- CH( CH3) ¢ &I re\%!ﬂ%r%(@kﬁanreac*t@d(%kt%s Nl %%%04(043) CH2-,

[ (OE2) 4- NH+/ - 1( )4- mhereln nis 1 or 2. - 43 - Exanpl es of Reactlon
Pr oduct s The term “carboxylate compound" refers to any

compound having formula I as defined above.
10 The term "aliphatic Cq_3p-hydrocarbon radical"
denotes an acyclic radical which is composed

substantially of carbon atoms and hydrogen atoms and

comprises from 1 to 30 carbon atoms, preferably from 8 to

30 carbon atoms. The hydrocarbon radical is preferably
15 an alkyl, alkenyl, alkadienyl, alkatrienyl or polyenyl
radical.

Those skilled in the art will appreciate the minimum
numbers of carbon atoms that need to be present in
hydrocarbon radicals of the various degrees of

20 unsaturation.
An alkyl radical may conveniently be selected from

Ci-g—alkyl radicals which are linear or branched radicals
having from 1 to 8 carbon atoms and Cg_3p-alkyl radicals

which are linear or branched radicals having from 8 to 30

25 carbon atoms. Examples of Cj_g-alkyl radicals are the
C1_4-alkyl radicals methyl, ethyl, n-propyl, isopropyl,
n-butyl, 2-butyl, isobutyl or tert-butyl, and
additionally pentyl, l-methylbutyl, Z2-methylbutyl, 3-
methylbutyl, 2,2-dimethylpropyl, l-ethylpropyl, hexyl,

30 1,1-dimethylpropyl, 1,2-dimethylpropyl, l-methylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,1-
dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-
dimethylbutyl, 2,3-dimethylbutyl, 3, 3-dimethylbutyl, 1-



In a non-limting exanple of the present invention, the reaction product
(b) may represent a conplex product m xture, which is characterized by a
hi gh pr opwotzbesefs75pol ysubstituted, i.e. at |east two-PolrErPsesstiorut ed,
al kanol pol yam nes (or pol yam noal kanols). In particular, the reaction

m xture is characterized by a high proportion of constituents, which are
sel ectively carbonylated at primary and/3 -secondary am no groups.
10Preferably, such reaction products are obtai nable by reaction of an

al kanol am ne seheahedif romtheiabove- iidentifi etk orawe el 1speck fic al kanol
amnes with a carboxyl ate conmpound contai nin rep%g]re‘nt under conditions
defined her ei ntX 45 ERIIRG OPY ¢ 2- A Hot Hy "SR KoY Et ol “CABRE) “as t he

reactant of foredadrdopyWheRege D) ActeXCass Ohe B tatidt i@ckdohs1 used, the
reaction product fornmed may contain main constituents A, B and C (as

depi ct ed bel ow}SORHiTIF &St et i i cdivanm 8gaprbfuctt CA)y30optfvhal ly in
20adm xture w t cqrre i nal.yt.i cal i.ffi cul di sti ngui sh)
nmonoami %oest er%g%%lcelso?irﬁhlggﬁygh?%yrfyﬁg td%&gér %%%Jlfegggégi;?' the fully
substitut ed di amdoest etetBrdeay yimrgtieheerl candrorddcygr obpstadedyit,he

nonoam de (C). The, reaction_pi xture .ng S ontai n mnor.anounts 25of
unreact ed ol ei & &6 D) n%félg%/jy%ncflﬁ@%ﬁ( <g.eﬁ%sygls’ wel© g%{%’ si gni fi cant
amount s (10- 2089 igfswini dentiatoedl byprodeotsl( i tetacquyésuhedtibatyl i nt er

alia, pyrazidi DS, iong aZ(Pl| i ns_and et h%rls [ar ghglré)dcucnescp&.t '{Qe k'%neti cally
control led fir3t Stepy of "the“?eact ioh. pefforned at about 30130 C, favours
the foromti on dfortdres, maligheonponenigs iamdpavhscit@ridize dsamede (A), while
the |l ess specific refacti on conditions in the second reaction step, at about
180 C, result TR tHe formation of the di amidoester (B). - 44 - 0 0 R NOH
A30- 60% 02R @Okenyl radical may conveniently be selected from

Co_g—alkenyl radicals which are monounsaturated linear or

branched hydrocarbon radicals having from 2 to 8 carbon
15 atoms, as for example ethenyl, 1- or 2-propenyl, 1-, 2-
and 3-butenyl, Z-methylpropen-3-yl, Z2-methylpropen-1-yl1,
1-, 2-, 3- and 4-pentenyl, 1-, 2-, 3-, 4- and 5-hexenyl,
1-, 2-, 3-, 4-, 5- and 6-heptenyl 1-, 2-, 3-, 4-, 5-, 6-
and 7-octenyl and also their constitutional isomers; and

20 Cg_3p—alkenyl radicals which are monounsaturated linear

or branched hydrocarbon radical having from 8 to 30
carbon atoms, as for example octenyl, nonenyl, decenyl,
undecenyl, dodecenyl, tridecenyl, tetradecenyl,
pentadecenyl, hexadecenyl, heptadecenyl, octadecenyl,

25 nonadecenyl, eicosenyl, hencosenyl, docosenyl,
tricosenyl, tetracosenyl, pentacosenyl, hexacosenyl,
heptacosenyl, octacosenyl, nonacosenyl, squalenyl, their
constitutional isomers, higher homologs and
constitutional isomers thereof.

30 An alkandienyl radical may conveniently be selected

from Cy_g-alkadienyl radicals which are diunsaturated

linear or branched hydrocarbon radicals having from 4 to

8 carbon atoms, as for example butadienyl, pentadienyl,



RNOR O C< 10% + 10-20% further so far not Oidentified
conponents | ROH B1409/0D1-5,0 It will be understood by a skilled
reader t O 20698058382ci fi c conditions exenplified herei n may/Hreoosioesged

wi t hout changi ng the general teaching of the present invention. For
exanple, it is possible to change the 5order of adding reactants to the
reaction mxture, to pre-heat the reactaiits, if necessary, to add one or
nore sol vents which nay be renoved after the end of the reaction. In

addition it nmayeheiiRessl bhept gar@pver bbrhgcessarand haewat er, or
equi val ent condensation by- 10product, formed during the course of the
condensat i on r8aeti gt ARG LcAPATSST IeRowhs AOTRE atHerad Bafhg? St abl e for

use in the aboye. sondensalion-feactian gay 8lsg he.oedyafay. syl abl e

sol vent whi ch does not negatively e conversion reaction may be
used. If a solv&dﬂcak§ @@@dngséxdngbhmeﬂ@ csrpoefarabd,y acofipatébde M t h t he

ot her cg)nstltu%:%%jh an ggg &igs% %QBE §§l(qggick%ﬁ8§ggkage) or the

base fluid to eé’'reaction so that it is
not necessary d@ﬁeqadyﬂayZOthEl@eﬂadmﬁnypni@ett@ﬁ@mﬁﬁldayamples of suitable

solvents inclu e to | ene o tic | vent; di oxane,
di al kyl gl ycol A Py%ffﬁ%“be”a%ﬁe% EUnc onéFaEﬁég e

The reaction pmcmhﬂﬁca©bpngmy hmm&ﬂhham1E@yﬂheeﬂéﬁiﬂﬂuanwﬂal fluid as a

friction nndlfler gégylc& Elve ent or deposit contro

en tydocosadlen qd ésa
additive, accelBrEi%5n I ipr oVRFCSBH Ldrr o5f 6R°FH ﬁ%l 6r. Therefore, the

presennoinventtemrqndmﬂddeSya fuectdaarsaldienyl, hexacosadienyl,
heptacosadienyl, octacosadienyl, nonacosadienyl,
squaladienyl, their constitutional isomers, higher
homologs and constitutional isomers thereof. The
olefinic double bonds may be present in conjugated or
15 isolated form.
An alkantrienyl radical may conveniently be selected

from Cg_g-alkatrienyl radicals which are tri-unsaturated

linear or branched hydrocarbon radical having from 6 to 8§
carbon atoms, as for example hexatrienyl, heptatrienly or

20 octatrienyl; and Cg_3pg-alkatrienyl radicals, which are

triunsaturated linear or branched hydrocarbon radicals
having from 8 to 30 carbon atoms, as for example
octatrienyl, nonatrienyl, decatrienyl, undecatrienyl,
dodecatrienyl, tridecatrienyl, tetradecatrienyl,

25 pentadecatrienyl, hexadecatrienyl, heptadecatrienyl,
octadecatrienyl, nonadecatrienyl, eicosatrienyl,
hencosatrienyl, docosatrienyl, tricosatrienyl,
tetracosatrienyl, pentacosatrienyl, hexacosatrienyl,
heptacosatrienyl, octacosatrienyl, nonacosatrienyl,

30 squalatrienyl, their constitutional isomers, higher
homologs and constitutional isomers thereof. The
olefinic double bonds may be present in conjugated or

isolated form.



fluid conprising a major ambunt of a base fluid as 5described herein and a
m nor anmount of the reaction product (b) as described herein.

Advant agew0=h¢9/050187has been found that a conbi nati on of PCEPR@&06400N
product (b) and the detergent additive (c) can |lead to a surprising

i nprovenent in the 10performance of the reaction product (b). Therefore,
the present invention provides a functt+oial-fluid conprising a maj or anount
of a base fluid as described herein, a mnor anount of the reaction product
(b) as described hergonyeand @adiidiar iangunér of 1 defreigent uagdéd i ve (c). 15
The reaction product (b% and the detergent additive (c) may be added to the
base fluid eithe?ednditvirdgartye ot tgétherY I AcamPdUdieti-¢él concent rat e

(addi tive packggelera3 yanBi Xhyr €W th toNe o0k rmse fntshernaddbti ve
conponents (co-additives). The co-additives may be any additive
20component s khoVty fOr° GSeMPRe gakdlié, nargset"duglowdilel BePieati ng oil .

It is particul@ediypireteeredrthad dle rieacti oRsPraducly Ghhisgd dhe
detergent additive (c) are contained in an additive concentrate; nore
preferably, theladdixiovélsseonceift ratiérgontaiths®tthe reaction product (b)
and the detergent ditpye (c) in.a sui | e organi ¢ _solven veni ently,
such an additive c%ﬁggnkra¥%p%%%%Fﬁsgg %Egyfé%% F3n16r65u§¥é%%§ﬁgﬁb at

| east one det ex gentg-addiyili yeosel edtied fisom aigeauprcdrpncsedgaPpatyal kene
nonoam nes, 30pol yal kene Manni ch am nes and pol yal kene succinimdes, in a
sui tabl e or gant&sGilvéaing.-fagn.l to 8 WaeRorhat Pase FFEMBLES a fuel, such

as a gagol ine prodigselof vk, ct he 11830t i-aR: PEOFURL ), ctheideter gent
additive (c), and any co-additive (such as the additives described in

relation to gasobiyie amdprdpesel #-ueltyBcorpbsitylonsjommylberadded-to the
base fluid as an additive . concentrate, conprising a,mxture of additives

and carrier oi TS 4Hd/ O §oTvent's as disctdsed Sbove. yp(cally, such

addi tive concemtlatlesitiyvay Gemdahylbutedct LoA-piosuctl o(topyll, n1proporti ons of

about 5-80 10or about 10-7 orlgpﬁ%} 10-4gy9erceq_ by wei ght, based on the

total weight of The CENcentFare: ~dimethylpropyl, I
15 dimethylpropyl, l-methylpentyl, Z2-methylpentyl, 3-

methylpentyl, 4-methylpentyl, 1,l-dimethylbutyl, 1,2-
dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl, 2,3-
dimethylbutyl, 3,3-dimethylbutyl, l-ethylbutyl, 2-
ethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl,

20 l-ethyl-l1-methylpropyl, l-ethyl-Z2-methylpropyl, heptyl,
octyl and their constitutional isomers such as 2-

ethylhexyl.

When RZ represents a mono- or polyhydroxyalkyl
group, it is preferably a Cq{_g-mono- or poly-hydroxyalkyl
25 group, which is a linear or branched alkyl radical having
from 1 to 8, more preferably from 1 to 4 carbon atoms, in
which at least one hydrogen atom, for example 1, 2, 3, or
4 of the hydrogen atoms, is/are replaced by a hydroxyl
group. Examples thereof are, hydroxymethyl, Z2-hydroxy-1-
30 ethyl, 2- and 3-hydroxy-l-propyl, 2-, 3- and 4-hydroxy-1-
butyl, 2-, 3-, 4- and 5-hydroxy-l-pentyl, 2-, 3-, 4-, 5-
and 6-hydroxy-l1-hexyl, 2-, 3-, 4-, 5-, 6- and 7-hydroxy-
l-heptyl, 2-, 3-, 4-, 5-, 6-, 7- and 8-hydroxy-l-octyl,



detergent(s): in proportions of about 10-80 or about 20-70 or about 30-70
percent by wei ght, based on the total weight of the concentrate; 15-carrier
oi |l (s): iwopropsnis7rons of about 5-70 or about 10-50 or &bomP208/04Md7per cent
by wei ght, based on the total weight of the concentrate; solvent(s): in
proportions of about 5-70 or about 5- 50 or about 10-50 percent
by wei ght, based on the total 20wei ght-af% t-he concentrate;

co-solvent(s): in proportions of about 1-40 or about 5-30 or about 5-20

percent by wei ght,qigsedxonitheot ot alndwvehght edndthieganeant [ abesrs.
optionally: dehazer(s) (about <1%, corrosion 25inhibitor(s) (about

0,1-5%, condutf iRA tmerrepeover s {abdwdr<2¥glkebctrdased enithe total weight
of the concentyate,, “gr%%g‘s?r&re, rerelA818MOHAL ﬁIrtrh%%%'SQQrP{é)oﬂUCt (b) in
t he functi onal urd of 't preseript invention'1s conveniently 1n the
30range of fromm Ipgpdritcslper ovthpdwnrishyiwepghtld phme) ros 50nO000sppnw (5
percent . by wei I enj y i f.r 5 to 20,000
ppMw. 2 47 - ;%1{3)01 %?Olgﬁgg%hc%sle%garl eﬁ?ﬁnkggi téraggfl&ge,rlgggh as a gasoline
conposition or a dilesehef aebveaigiosiittiion, & heydrmuntlkegfl geagt iion product

(b) in the functional fluid is prefera in the ran of from1 parts per
mllion by 5 B%J?er p?&rﬁ?wf g@)‘%,%@ D r%l/iv?{%rlm%&fﬁ’efwglrl%%l voin Jr‘1r<laearrzlci)ngga of
from5 to 2, 000 ppBMcrHcd Bakyi cl@rcdir omy1Qgt Ordm 50Q PRIWinand especi al ly
from10 to 500 ppnw. If the functional fluid is a lubricating oil

conmposi tion, tPHer@fBURE FOFehct? oh FFERUcETEB - i tHe CROPURACti onal fluid

is preferably hpathes ange of f&Homdbpant s Resra)l iQRuby wehghinidPpmy) to
50, 000 ppmw, nore preferably in the range of from 10 to 40,000 ppnw, in
particul ar froPFBPLE 2520002 tehdPESFecial ly from 100 to 20, 000 ppmv. 15The

amount of the det engent naddi &i U8 A Ohekiichhen TpstdaRabnt bibeh of Hhe present
invention is conveniently in the range of from1 parts per mllion by

wei ght (ppmy) & B0 00GippAlv (B PericerPtbynakt ght)terroPécdoRvememi y in
the range of from 50 200000 PRIWnich optionally has at least one
15 hydroxyl group attached to a carbon atom of the
hydrocarbon group”, is selected from: a linear or
branched hydrocarbon group, for example an alkyl,
alkenyl, alkadienyl, alkatrienyl, or polyenyl radical; a
linear or branched mono- or polyhydroxyalkyl group, for

20 example a mono- or polyhydroxyalkyl group as defined in
relation to the R2 group above; two or more Cj_g-alkylene

groups linked together by a -NH-group, wherein one of the

Ci-g—alkylene groups contains a terminal hydrogen atom;
and, two or more Cq_g-alkylene groups linked together by
25 a -NH-group, wherein at least one of the Cj_g-alkylene
groups 1is substituted by 1 or more hydroxyl groups, for
example 1, 2, or 3 hydroxyl groups, and one of the Cq_
g—alkylene groups contains a terminal group selected from
a hydrogen atom or a hydroxyl group. If any of the above
30 groups contain a hydroxyl group, preferably the hydroxyl

group 1is a terminal hydroxyl group.



201 f the functional fluid is a fuel conposition, such as a gasoline
conposition or a diesel fuel conposition, the anpbunt of the detergent
addi ti ve wo)oeansoise functional fluid is preferably in tRreTER2@8/06§07f rom 1
parts per mllion by weight (ppmy) to 5,000 ppmw, nore 25preferably in the
range of from5 to 2,000 ppnw, in particular from10 to 1,500 ppnw, and
especially from 10 to 500 ppmw +f4d he functional fluid is a
| ubricating oil conposition, the anmount of the detergent additive (c) in
30t he functional flmwi dnesppeederablpsrbgripe, range -efixknemld pards per
mllion by weight (ppmw) to 50,000 ppnw, nore - 48 - preferably in the
range of from lDneay 40, G06nphawy, biifgact hgdrarafhamdBOupoh2$i 000ir and
especially fro 0.t 0 p ati o,(ejther I wei ght) of
the reaction g&éé)ocff%tO%( E?Qrg%’d efe}%%el&g%ht3hd4di Pf\%n?c)@glrg&ﬁot t hough to
be critical. Typical Ifpr thempbé af, 2-attihglehe, r eatt iaonl pr8ductprybind,0 t he
detergent additiye (c): WLl ,be_in the r f Nn 0:1,to 1:20, for
instancg from %’b%dt 01 ?()31:éi%&olr’mevg%@??%%hb%’a%nog%%‘ébggl}52. For
10i nst ance, t hetiatdre,ofl, i héinedctli-on 2protdutengd b)l ttopeheévdeter genmi- additi ve
(c) can range from havin jority of the reactiaon product (b) to having
a mgjority of ?%@qcfeqeeﬁagn Org%%ﬁlftvlém(%) - o?rgnts earﬁc?g't he functional fluid
coul d have a nol ar & &pboyefbsatitmostd”20rl pdbydarikbi0ated8: d1kahdl, 6:1, 5:1,
4:1, 3:1, or egrgnnez:dl,riof trggctéoe r%%u%t O&jbg toold ercgegtafdditive (c); a
nmol ar ratio of &t host 2617 157 15°10°F, T8%, 40518 4 1, 311, or
even 2id, of detlergentanaddi tavefdc)etamprieasthi atkpradyetlyéhb)neor any
conbi nation thereof. 20The %uncti onal fl ui d? of the pr gls_ent i_(g enti on nmay
be prepared by Brifgl A Ent B8 AdH SIS TRBF B ioh prodult | %( and the
det ergent addi ¢iaepy)CowWwhhchhebdiage sfulbgicdtuCanvignicentaryonty her ¢ €atitd on
product (b) and_the detergent ditive (c). may be .incorporated into an
25addi ti ve con%fen{l}eat éjrgl&}?%f‘ai_%?ﬂrgycdioclag%é%) on& Fdfti't | 6’85P03818H iNE and
optional | y a cati¢i®emoitkaandjorasavent ipandisald gaadiviireeaconeent rate nmay
be bl ended with the base fluid. The functional fluids of the present
i nventton may B0bkcalsedst 6lpeady deebéwef BPSVEn t B MR G CUAPE ovetd f uel
econony of thegiternal,-obyshd Ak, ERAINE o NELRASE JiYRLLEHE Yo, § 0get her
with inproved engine start-up tines,

oo—-carboxylic acids. The term “polysubstituted” alkanol

amine derivatives explicitly includes all disubstituted,
trisubstituted, tetrasubstituted, and higher substituted
20 alkanol amine derivatives.
Carboxylate compounds of formula I, and in

particular Cp_3q-carboxylic acids, as for example Cg_3(0-
carboxylic acids, and alkyl esters thereof, are compounds
of formula I wherein the Rl group is an aliphatic C1-30—

25 hydrocarbon radical, as for example an aliphatic Cy_pg-

hydrocarbon radical. For example, the r1 group may be
selected from: linear alkyl radicals; branched alkyl
radicals; linear, mono- or poly-unsaturated hydrocarbon
radicals; or, mixtures of such radicals, having an

30 average of from 1 - 30, preferably from 1 - 29, more
preferably 5 - 25 carbon atoms. Particularly preferred

hydrocarbon radicals are:



- 49 - whilst exhibiting no negative effects with respect to valve stick
during operation. In a particular, benefits in terns of inproved fue
econony awo 200ps028¢d engi ne start-up tinmes have been 5olpsEmpeasiostogever al
spark-ignition engines fuelled by gasolines containing reaction product

(b), and benefits in ternms of inproved fuel econony have been observed in a
spark-ignition engine using a lubricat+mgl oil containing reaction product
(b) for lubricating the engine. 10Additionally, it has been observed that
gasol i ne contajninqiggggtgpgypnggﬂg%lgb)C@§oyugﬁﬁgge@§ﬁgts ¢ud-erns of

i mproved lubricity and further inprovenents in qubricity have been observed
when t he gasol ¢ e addidsHanal | §7ieont ai ngHdeter ged o-agddiifpHye-¢(c). 15The
present invention further provides a nmethod of operating an internal
conbusti on engthEi23ahi ¢h2rebhod-iiiel veS1uRepoduci Lt 6187 ednbust i on
chamber of thece i ne a ancLlo aH{fLuig cgnﬁgiqéngia_iugl gs t he base
fluid. 20For exahpl®,” whén>the Ttmctd dnaklf fhid 75 & °gaseFiPné’ conposi ti on
the present inveptjpn peovkdes,; acqmihod @goggfxgting a spark-ignition

i nternal conbustion engine, which nmethod involves introducing into a
conmbusti on chaiber rehinthedeayiyie radgasokt nes cargosi;t ien-ageer diig-t o 25t he
present invention; and, when the functional fluid is a diesel fuel

conposi tion, thestpresent invention provides a nmethod of operating a
conpression-ignitiaqn internal conbustion engi ne, which nethod invol ves

i ntroducing into a%GSﬁﬁﬁs?%%ﬁP%%éﬁﬁ%Fagﬁ’t%%H%hbfﬁ§5é;dFé§%¢9Thel

30conposi tion @fg@zggn@ Hg4ihg present invention. When the functi onal
fluid is a lubrtcating 6i onposition, the present invention yet further
provides a nethod afineperatifgi &yl ek Bal s cotdust;i en,engipe, which - 50 -
met hod I nvol ves using a |ubricating oil conposition according to the
present invention dsnaakubikzanterfydr rbhiécehgi ne,7Hp—particul ar as an engi ne
crank case lubricant. The invention will be understood fromthe foll ow ng
5i | lustrative exanplogs; tphd vk TH, v rditleds s L ob drer iS¢ einiidi cadeerlarts and

per cent ages ar@19¥yMgight, and tenperatures are in degrees Cel sius.

- five-fold unsaturated, linear polyenyl radicals:
15 CoqH33-.
Conveniently, said carboxylate compounds of formula
I, and in particular carboxylic acid, or ester thereof,
may also be derived from fatty acid mixtures as obtained
from naturally occurring oils and fats. Non-limiting
20 examples thereof are olive o0il, palm oil, palm cernel
0il, peanut o0il, rapeseed o0il, safflower o0il, sesame 0il,
sunflower o0il, soy bean o0il, beef tallow o0il, lard oil,
castor o0il, cottonseed o0il, corn o0il, soybean o0il, whale
0il, and coconut o0il. As examples of suitable fatty
25 acids there may be mentioned monocarboxylic acids such as
capric, lauric, myristic, palmitic, stearic, behenic,
oleic, petroselinic, elaidic, palmitoleic, linoleic,
linolenic and erucic acid.
The alkanol amine of formula II may be a
30 monoalkanolamine, a dialkanolamine, or a

polyalkanolamine. The alkanolamine can possess one or



Exanpl es Conparative Exanple A: Reaction Product of Coconut QI 10Met hyl
Ester and Di ethanol Amne (Molar Ratio: 1:1) A 5L four-neck glass reactor
equi pped wot2bhovsmsenser, automatic injection equi pment, PCAEPROSI064071
tenperature control and anchor stirrer was charged with 2200 g of coconut
nmet hyl ester (technical grade: ester 15content, % (mmnm: 96.5 mn,
kinematic viscosity at 40 00, mmR/s: 2-0420.-5) and heated to 150 C. 1050 g
of di ethanol am ne was added at this tenperature within 30 m nutes. The

reaction m xt une-aasickepbnatl d56h& dom 4uhedrsnavind dshan heatedonpdor 1
hour to 160 00 to 20conpletely renove residual nethanol. The resulting
product was yeFPowWsi FUERafpPER 1: 4 Re St oRCPr BHUGT dFE385cBREt O | Met hyl

Ester and Di ethanoly1Ag-88p( Mosar: fatd @1x2hd) amAcEoridicnggto procedure of
conparative exanple A 253000 g of coconut methyl ester (technical grade:

ester content, "OBYFHNANCLEBIBE mi i e WIREHARI RS yi REGEAN 24620 00, MR/ s:

2.0-4.5) and 7Jl§o&diﬂagﬁohaﬁ\@hear@f&d@%@l@ﬁ@ﬁ&eddiqs%p%bbﬁmgmine,
Exanpl e 2: Reaction Product of Coconut Ol Methyl Ester 30and D et hanol

Ami ne (Mol ar Ragiolpmiypes, and gelordiingatbaprbeedidice of conparative

exanpl e A, 3000n th it 15QeRRHbe PRy s est.er , (beehni cal grade: ester content,
% (mMm: 96.5 mn, kinematic viscosity at 40C, - 51 - mm2/s: 2.0-4.5) and

477 g diet hanot U HG & Yidefénp bakhaP o2&A¥el | ow oi | . Conparative Exanpl e B:
Reaction Product ofy;0hebe Al and AGAE, (B@Eaéxaﬁ%tl'eo cdiddun®@A Z90 m gl ass

flask equipped with a condenser was charged with 56.4 g of oleic acid
(approxo 0.2 nbbes)land heatedn Upr tieab30CneAbf tiiis teariperat BP@r20rR8 g (0.2
nol es) of amino ethyl ethanol am ne Were adged Wit hin JSOIm nutes. After
stirring for theREIRNss —atCEnl g¥]y (CH2) 2R, wherein R is hydroxyl

or NH(CH»),OH. Suitable examples of groups of the
formula —[(CH2)XNH]Y(CH2)Z— are:
—FCoH4-NH}CoHy;
15 —F+CHp) 3-NH3, (CHp) 3—;
—+CHo—-CH(CH3) -NH+,CHp—-CH (CH3) —
—FCH (CH3) ~CHp-NH}-,CH (CH3) -CHp—; and
—[CH>) 4~NH}p, (CH») 4
wherein n is 0, 1 or 2.

20 In one particular group of alkanol amines, one of R3
or R% groups of the compounds of formula II represents a
hydrogen, and the other R3 or R4 group 1s represented by
the formula —[(CHp)yNH]y (CH2),R?, wherein R is hydroxyl
and the group of the formula -[(CHp)xNH]y (CH2)z 1s

25 selected from —+CpH4-NH+,CoHy, —+CHp)3-NH+(CHyp)3—,
+CHo—-CH(CH3) -NH+,CHy—-CH(CH3) —, —+CH (CH3) -CHo—
NH+,CH(CH3)-CHy—, —CHy) 4-NH+, (CHp)4-, wherein n is 1

or 2.



10t enperature the reaction m xture was heated up to 18000 and kept at this
tenperature for 5 hours. 66 g of brown oil was yielded which solidified
after fewvbaoessozs7a |ight brown wax. Am ne nunber was PEA/EPQISIB6L71

Exanpl e 3: Reaction Product of Oeic Acid and AEAE (Mol ar 15Ratio: 2:1)

O eic acid and am no ethyl ethanol am ne were reacted as described in
conparative exanple B but in a nolar rat4® -of 2:1. Resulting product was a
|l i ght brown wax with an am ne nunber of 14 ngKOH g. 20Exanple 4: Reaction
Product of O eigafich amdrAEAE &M &jauRaki o: 3: 1) Adeic acid and

am no ethyl ethanolam ne were reacted as_descri bed in conparative exanple B
but in a nolar ratil® 6f "8V 111RdSUI% ief§ Bl ettt MaP BE6RA O YeMi R an

25am ne nunberc@d £ 2tMBKOHL gauEXam| @a9 representl @ dempRskrateaddie ef fect
of different nolar ratios, three different products (prepared according to
Conpar ati ve ExX&hpIE B, ArdPEXanplEs 3 canded) et e Rdeacsowt HF

pol yi soput ene gii pgiRiBALead camefciiakbky avalitah] eupekyexyalkyl ene
carrier oil and different anpbunts of solvent to result in typical fuel

addi ti ve conpodttdsis polyagpnes (or popaMipepbgR &lisabi | ity at | ow
tenmperature angsthehendengy to:stal hiizeuepul sians weke;examyned. Standard
test procedures were applied. The results are summarized in the follow ng
Table 1. - 530190 AORQK tas8els nEtis taftien t 8t of ke a&tr & 26€EFbr VT Hays

Precipitation -GedHyilt@Wl dt primary and/or secondary amino groups.

10 Preferably, such reaction products are obtainable by
reaction of an alkanol amine selected from the above-
identified group of specific alkanol amines with a
carboxylate compound containing reagent under conditions
defined herein.

15 Taking 2-(2-aminoethylamino)ethanol (AEAE) as the
reactant of formula II, when a molar excess of a fatty
acid is used, the reaction product formed may contain
main constituents A, B and C (as depicted below), which
are: the main diamide product (A), optionally in

20 admixture with the corresponding (analytically difficult
to distinguish) monoamidoester, each of which carrying
two carbonyl residues; the fully substituted diamidoester
(B) carrying three carbonyl groups; and the monocamide
(C). The reaction mixture may also contain minor amounts

25 of unreacted oleic acid (D) (1-5%) and AEAE (<0.1%) as
well as significant amounts (10-20%) of unidentified by-
products (it is presumed that, inter alia, pyrazidins,
imidazolins and ethers are produced). The kinetically
controlled first step of the reaction, performed at about

30 130 °C, favours the formation of the main component, in
particular the diamide (A), while the less specific
reaction conditions in the second reaction step, at about

180 °C, result in the formation of the diamidoester (B).



Clear liquid Solid Clear liquid Cear liquid 1 Solid Precipitation
AdTpTgany ASTM D 1094, 5 mn.+ 1 ppm Debaser ER T/0 T/0 ASTM D 1094 5

m n. (7C/wWo0/2000/080282- PH 002 00 PCT/EP2008/064071
— 44 —
Os R
X A
H
A 30-60% C<10%

+ 10-20% further so far not
OR R @) identified components

Rj\N/\j\‘/\/\oiR RJ\

OH

B 10-40 % D 1-5%

It will be understood by a skilled reader that the
specific conditions exemplified herein may be changed
without changing the general teaching of the present
invention. For example, it is possible to change the

5 order of adding reactants to the reaction mixture, to
pre-heat the reactants, i1f necessary, to add one or more
solvents which may be removed after the end of the
reaction. In addition it may be possible to remove, 1if
necessary the water, or equivalent condensation by-

10 product, formed during the course of the condensation
reaction. Any catalyst known in the art as being
suitable for use in the above condensation reaction may
also be used.

Any suitable solvent which does not negatively

15 affect the conversion reaction may be used. If a solvent
is used, said solvent is preferably compatible with the
other constituents of an additive concentrate (additive
package) or the base fluid to which the reaction product
(b) is to be added, so that it is not necessary to remove

20 the solvent prior to use. Examples of suitable solvents
include toluene, xylene or any other aromatic solvent;
dioxane, dialkyl glycol and dialkyl oligo glycols.

Functional Fluid

The reaction product (b) may be added to the

25 functional fluid as a friction modifier, lubricity
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additive, detergent or deposit control additive,
acceleration improver, or corrosion inhibitor.
Therefore, the present invention provides a functional
fluid comprising a major amount of a base fluid as
described herein and a minor amount of the reaction
product (b) as described herein.

Advantageously, it has been found that a combination
of the reaction product (b) and the detergent additive
(c) can lead to a surprising improvement in the
performance of the reaction product (b). Therefore, the
present invention provides a functional fluid comprising
a major amount of a base fluid as described herein, a
minor amount of the reaction product (b) as described
herein, and a minor amount of detergent additive (c¢).

The reaction product (b) and the detergent additive
(c) may be added to the base fluid either individually or
together, in an additive concentrate (additive package),
as a mixture with one or more further additive components
(co—-additives). The co-additives may be any additive
components known for use in gasoline, diesel fuel or
lubricating oil.

It is particularly preferred that the reaction
product (b) and the detergent additive (c¢) are contained
in an additive concentrate; more preferably, the additive
concentrate contains the reaction product (b) and the
detergent additive (c¢) in a suitable organic solvent.
Conveniently, such an additive concentrate comprises the
reaction product (b) and at least one detergent additive
selected from a group comprising polyalkene monoamines,
polyalkene Mannich amines and polyalkene succinimides, in

a suitable organic solvent.
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When the base fluid is a fuel, such as a gasoline or
diesel fuel, the reaction product (b), the detergent
additive (c¢), and any co-additive (such as the additives
described in relation to gasoline and diesel fuel

5 compositions) may be added to the base fluid as an
additive concentrate, comprising a mixture of additives
and carrier oils and/or solvents as discussed above.
Typically, such additive concentrates may contain:

- reaction product (b): in proportions of about 5-80

10 or about 10-70 or about 10-40 percent by weight, based on
the total weight of the concentrate;

- detergent (s): in proportions of about 10-80 or about
20-70 or about 30-70 percent by weight, based on the
total weight of the concentrate;

15 - carrier o0il(s): in proportions of about 5-70 or
about 10-50 or about 10-40 percent by weight, based on
the total weight of the concentrate;

- solvent(s): in proportions of about 5-70 or about 5-
50 or about 10-50 percent by weight, based on the total

20 weight of the concentrate;

- co-solvent(s): in proportions of about 1-40 or about
5-30 or about 5-20 percent by weight, based on the total

weight of the concentrate;

- optionally: dehazer(s) (about <1%), corrosion
25 inhibitor(s) (about 0,1-5%), conductivity improvers

(about <2%), each based on the total weight of the
concentrate; and others.
The amount of reaction product (b) in the functional
fluid of the present invention is conveniently in the
30 range of from 1 parts per million by weight (ppmw) to
50,000 ppmw (5 percent by weight), more conveniently in

the range of from 5 to 20,000 ppmw.
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If the functional fluid is a fuel, such as a
gasoline composition or a diesel fuel composition, the
amount of reaction product (b) in the functional fluid is
preferably in the range of from 1 parts per million by
weight (ppmw) to 5,000 ppmw, more preferably in the range
of from 5 to 2,000 ppmw, in particular from 10 to 1,500
ppmw, and especially from 10 to 500 ppmw.

If the functional fluid is a lubricating oil
composition, the amount of reaction product (b) in the
functional fluid is preferably in the range of from 1
parts per million by weight (ppmw) to 50,000 ppmw, more
preferably in the range of from 10 to 40,000 ppmw, in
particular from 50 to 25,000, and especially from 100 to
20,000 ppmw.

The amount of the detergent additive (¢) in the
functional fluid of the present invention is conveniently
in the range of from 1 parts per million by weight (ppmw)
to 50,000 ppmw (5 percent by weight), more conveniently
in the range of from 5 to 20,000 ppmw.

If the functional fluid is a fuel composition, such
as a gasoline composition or a diesel fuel composition,
the amount of the detergent additive (c¢) in the
functional fluid is preferably in the range of from 1
parts per million by weight (ppmw) to 5,000 ppmw, more
preferably in the range of from 5 to 2,000 ppmw, in
particular from 10 to 1,500 ppmw, and especially from 10
to 500 ppmw.

If the functional fluid is a lubricating oil
composition, the amount of the detergent additive (c¢) in
the functional fluid is preferably in the range of from 1

parts per million by weight (ppmw) to 50,000 ppmw, more

077
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formul ations. At the sane tine products of Exanples 3 and 4 are |ess
critical in the ASTM D 1094 test. 5Exanple 6: Gasoline Lubricity I'n
order to assess the lubricity of gasol+ms conpositions according to the
present invention, the series of fuels detailed in Table 2 bel ow were

prepared. Tablgr&rerkest, kFuetsefoinddilyr ¢ikby 10 to 40,000 ppmw, in
particular from 50 to 25,000, and especially from 100 to
20,000 ppmw.
The ratio (either molar or weight) of the reaction
5 product (b) and the detergent additive (c¢) is not though
to be critical. Typically, the molar ratio the reaction
product (b) to the detergent additive (c¢) will be in the
range of from about 20:1 to 1:20, for instance from about
10:1 to 1:10 or even from about 5:1 to 1:5. For

10 instance, the ratio of the reaction product (b) to the
detergent additive (c¢) can range from having a majority
of the reaction product (b) to having a majority of the
detergent additive (c¢). For instance the functional
fluid could have a molar ratio of at most 20:1, 15:1,

15 10:1, 8:1, 7:1, 6:1, 5:1, 4:1, 3:1, or even 2:1, of
reaction product (b) to detergent additive (c¢); a molar
ratio of at most 20:1, 15:1, 10:1, 8:1, 7:1, 6:1, 5:1,
4:1, 3:1, or even 2:1, of detergent additive (c) to
reaction product (b); or any combination thereof.

20 The functional fluids of the present invention may
be prepared by bringing into admixture the reaction
product (b) and the detergent additive (c¢) with the base
fluid. Conveniently, the reaction product (b) and the
detergent additive (c¢) may be incorporated into an

25 additive concentrate containing at least one additional
additive and optionally a carrier oil and/or solvent, and
said additive concentrate may be blended with the base
fluid.

The functional fluids of the present invention may

30 be used to provide benefits in terms of improved fuel
economy of the internal combustion engine, increased

lubricity, together with improved engine start-up times,
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whilst exhibiting no negative effects with respect to
valve stick during operation.

In a particular, benefits in terms of improved fuel
economy and improved engine start-up times have been
observed in several spark-ignition engines fuelled by
gasolines containing reaction product (b), and benefits
in terms of improved fuel economy have been observed in a
spark—-ignition engine using a lubricating oil containing
reaction product (b) for lubricating the engine.
Additionally, it has been observed that gasoline
containing reaction product (b) provides benefits in
terms of improved lubricity and further improvements in
lubricity have been observed when the gasoline
additionally contains detergent additive (c).

The present invention further provides a method of
operating an internal combustion engine, which method
involves introducing into a combustion chamber of the
engine a functional fluid comprising a fuel as the base
fluid.

For example, when the functional fluid is a gasoline
composition, the present invention provides a method of
operating a spark-ignition internal combustion engine,
which method involves introducing into a combustion
chamber of the engine a gasoline composition according to
the present invention; and, when the functional fluid is
a diesel fuel composition, the present invention provides
a method of operating a compression-ignition internal
combustion engine, which method involves introducing into
a combustion chamber of the engine a diesel fuel
composition according to the present invention.

When the functional fluid is a lubricating oil
composition, the present invention yet further provides a

method of operating an internal combustion engine, which

0O ppmw O ppnmw Test Fuel

1
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havi ng the paraneters detailed in Table 3 bel ow. Table 3. Base Fuel

Par amet erwbbeodvadoisni ts RON ASTM D2699 95.3 MON ASTM DRPCOEP2@8/0840Density @
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method involves using a lubricating o0il composition

according to the present invention as a lubricant for the

engine, in particular as an engine crank case lubricant.
The invention will be understood from the following

5 illustrative examples, in which, unless otherwise

indicated, parts and percentages are by weight, and

temperatures are in degrees Celsius.

Examples

Comparative Example A: Reaction Product of Coconut 0il

10 Methyl Ester and Diethanol Amine (Molar Ratio: 1:1)

A 5L four-neck glass reactor equipped with
condenser, automatic injection equipment, internal
temperature control and anchor stirrer was charged with
2200 g of coconut methyl ester (technical grade: ester

15 content, % (m/m): 96.5 min, kinematic wviscosity at 40 °C,
mm2/s: 2.0-4.5) and heated to 150 °C. 1050 g of
diethanol amine was added at this temperature within 30
minutes. The reaction mixture was kept at 150 °C for 4
hours, and than heated up for 1 hour to 160 °C to

20 completely remove residual methanol. The resulting
product was yellow oil.

Example 1: Reaction Product of Coconut 0il Methyl Ester

and Diethanol Amine (Molar Ratio: 2:1)

According to procedure of comparative example A,

25 3000 g of coconut methyl ester (technical grade: ester
content, % (m/m): 96.5 min, kinematic wviscosity at 40 °C,
mm2/s: 2.0-4.5) and 716 g diethanol amine were reacted to
a yellow oil.

Example 2: Reaction Product of Coconut 0il Methyl Ester

30 and Diethanol Amine (Molar Ratio: 3:1)

According to procedure of comparative example A,
3000 g of coconut methyl ester (technical grade: ester

content, % (m/m): 96.5 min, kinematic wviscosity at 40°C,
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mm2/s: 2.0-4.5) and 477 g diethanol amine were reacted to
a yvellow oil.

Comparative Example B: Reaction Product of Oleic Acid and

AEAE (Molar Ratio: 1:1)

5 A 250 ml glass flask equipped with a condenser was
charged with 56.4 g of oleic acid (approx. 0.2 moles) and
heated up to 130°C. At this temperature 20.8 g (0.2
moles) of amino ethyl ethanolamine were added within 10
minutes. After stirring for three hours at this

10 temperature the reaction mixture was heated up to 180°C
and kept at this temperature for 5 hours. 66 g of brown
0il was yielded which solidified after few hours to a
light brown wax. Amine number was 124 mgKOH/g.

Example 3: Reaction Product of Oleic Acid and AEAE (Molar

15 Ratio: 2:1)

Oleic acid and amino ethyl ethanolamine were reacted
as described in comparative example B but in a molar
ratio of 2:1. Resulting product was a light brown wax
with an amine number of 14 mgKOH/g.

20 Example 4: Reaction Product of Oleic Acid and AEAE (Molar

Ratio: 3:1)

Oleic acid and amino ethyl ethanolamine were reacted
as described in comparative example B but in a molar
ratio of 3:1. Resulting product was brown o0il with an

25 amine number of 6.2 mgKOH/g.
Example 5

To demonstrate the effect of different molar ratios,
three different products (prepared according to
Comparative Example B, and Examples 3 and 4) were blended

30 with polyisobutene amine (PIBA), a commercially available
polyoxyalkylene carrier oil and different amounts of

solvent to result in typical fuel additive compositions.
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The storage stability at low temperature and the
tendency to stabilize emulsions were examined. Standard
test procedures were applied. The results are summarized

in the following Table 1.
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Base Fuel 882 Test Fuel 1 422 Test Fuel 2 922.5 Test Fuel 3 353 As
can be seen fromthe results in Table 4, a reduced wear scar is observed in
t he HFRR woe00%030287he gasol i ne conpositions contai ni ng Phe/RPe@ssmnl pr oduct
20(b), Test Fuel 1, conpared to the base fuel, which represents an
| mprovenent in lubricity of the fuel conpared to the base fuel
Surprisingly, in spite of the fact that ihe result for Test Fuel 2 shows an
i ncrease in wear scar conpared to the base fuel, the HFRR result for 25Test
Fuel 3, which containns bothriheidacti-ane progiucty (Jaucands ar deteragent
additive, shows that the wear_scar is significantly reduced. - 56 -

requires less solubilizer to achieve stable formulations.

At the same time products of Examples 3 and 4 are less

critical in the ASTM D 1094 test.

5 Example 6: Gasoline Lubricity

In order to assess the lubricity of gasoline
compositions according to the present invention, the
series of fuels detailed in Table 2 below were prepared.

Table 2: Test Fuels for Lubricity

Fuel Reaction Product (b) Detergent
Base Fuel 0 ppmw 0 ppmw
Test Fuel 1 100 ppmw 0 ppmw
Test Fuel 2 0 ppmw 200 ppmw
Test Fuel 3 100 ppmw 200 ppmw

The base fuel composition used was a gasoline
10 composition having the parameters detailed in Table 3
below:

Table 3: Base Fuel

Parameter Method Units

RON ASTM D2699 95.3
MON ASTM D2700 87.3
Density @ 15 °C | IP 365 g cm™3 |0.7313
IBP IP 123 °C 35.3
10 % recovery IP 123 °C 53.0
20 % recovery IP 123 °C 60.9
30 % recovery IP 123 °C 69.1
40 % recovery IP 123 °C 79.0
50 % recovery IP 123 °C 91.1
60 % recovery IP 123 °C 104.3
70 % recovery IP 123 °C 116.5
80 % recovery IP 123 °C 127.8
90 % recovery IP 123 °C 140.2
95 % recovery IP 123 °C 147.5
FBP IP 123 °C 169.5
Sulphur content ISO 20884 mg/kg 7

RVP IP 394/ASTM 5191 kPa. 54.9

The “Reaction Product (b)” used in Test Fuels 1 and

3 was a reaction product of oleic acid and 2-(2-



CLAI M5 1. A gasoline conposition for use in a spark-ignition engine,
conprising: (a) a major anmobunt of a gasoline base fluid,; (b) a m nor
anount ofwe 2p@loseashsti t ut ed al kanol am ne 5derivative r@attEPRIVSPsMALCE

obt ai nabl e by reacting in a thermal condensation reaction: (i) a

car boxyl ate compound of fornmula | RLICOOR2(1) in which: 10R1l is an aliphatic
Cl _30- hydrocarbon radical; and R2 is hydiogen or al kyl, nono- or

pol yhydroxyal kyl , or ammonium with (ii) an al kanol anmine of the fornula I!I

NHR3RA( 1) 15%@&@%@@%%@5@1 ndependeptdya:sel act ednbresr hydr ogen
atons and |inear or branched-chai n _hydrocarbon groups, the carbon chain of
which is opti oML AeFPapt 88 Dy R5e 1or rdfels N+ groups and which

optionally has at leastepaeqdidred idr oupr 20adtachedqt 9 Aaagaq bon atom of
t he hydrocarbon group, with the proviso that R3 and R4 are not both

hydr ogen at onsP TR YAE P AR OPHE Sof (PERY Pesiidifes IR3VAREN R tarries at

| east oge hydroxii HRWR1ch @D amdiat hasoh there00Q=rgheups of the
car boxyl ate 25conpound of formula | to the nolar sum of OH and NH groups of

the al kanol amMPeEBFLaorRUPATI P P REiraRgeY of®4tom 1.8:3 to 3:3; and (c)
a mnor anount of grdetgrgentcadd trinwe uhb ehnd SFpositions was

determined by using a modified HFRR (high frequency
reciprocating rig) test. The modified HFRR test is based

10 on ISO 12156-1 using a PCS Instruments HFRR supplemented
with the PCS Instruments Gasoline Conversion Kit, and
using a fluid volume of 15.0 ml (+/- 0.2 ml), a fluid
temperature of 25.0 °C (+/- 1 °C), and wherein a PTFE
cover 1is used to cover the test sample in order to

15 minimise evaporation. The results recorded in Table 4
below shows the average recorded wear scar.

Table 4: HFRR Wear Scar Results

Fuel Average Wear Scar (um)
Base Fuel 882

Test Fuel 1 422

Test Fuel 2 922.5

Test Fuel 3 353

As can be seen from the results in Table 4, a
reduced wear scar 1is observed in the HFRR test for the
gasoline compositions containing the reaction product

20 (b), Test Fuel 1, compared to the base fuel, which
represents an improvement in lubricity of the fuel
compared to the base fuel. Surprisingly, in spite of the
fact that the result for Test Fuel 2 shows an increase in
wear scar compared to the base fuel, the HFRR result for

25 Test Fuel 3, which contains both the reaction product (b)
and a detergent additive, shows that the wear scar is

significantly reduced.



- 57 - polyal kyl ene nonoanmi ne. 2. A gasoline conposition of claiml,
wherein reaction product (b) conprises said pol ysubstituted al kanol
am ne derivatives in a proportion of nore than 20 w.% 5preferably
nore than 40 wt.% and in particular Bbre than 60 w.% based on the
total weight of reaction product (b). 3. A gasoline conposition of
claim1 or 2, wherein in the reaction product (b), the nolar ratio of
the -COO 10groups of the carboxyl g e conpaund of fornula | to the
nol ar sum of OH and NH groups of The alkanol am ne of formula Il is
in the range of 1.9:3 to 2.5:3. 4. A gasoline conposition according
to any one of cl,ai : : , erein.R3 a i
independengry Oﬁ acﬁl&PﬁéFO féﬁ%géght ya}gbéﬁpgr%§a§§gﬁ n€t6f”%he
formul a |l lendi(reH2)odNdni(sGhi) zR5(111) wherein x and z are

i ndependent|y from each other integers froml to 6, 20y is O or an

i nteger of ‘Bt o233MZA@ RGNy Brfoxy 19350 1d e Hadse fdmidhie formula IV
- NH( CH2) ZOH\V) MREHSIA shdusit Idrdepedentdnt: 189, +3ef 1184 r@R0VGi ne
with the proviso that R3 and R4 are not both hydrogen 25atons. 5.
gasbl i ne colfpusiatiiore asworidiony pwdunt ol afnadila y Irdact@ingwier & n
Rl of carbqﬁyl%%ﬁ’cogﬁﬁund_gﬁ fornu“g | is an aliphatic

C8_30- hydrocaer radicals2 e &egaacs&?%'e conposition according to

any one of claing)301 4 adsbheraid dhpamumndiminmula 11 is
sel ect ed

R1ICoORZ (I)

in whichs:
10 Rl is an aliphatic Cq1-3p9-hydrocarbon radical; and

RZ is hydrogen or alkyl, mono- or polyhydroxyalkyl,
or ammeonium; with
(1i) an alkanol amine of the formula II

NHR3R4 (I1)

15 wherein R3 and R4 are independently selected from
hydrogen atoms and linear or branched-chain
hydrocarbon groups, the carbon chain of which is
optionally interrupted by one or more -NH- groups and
which optionally has at least one hydroxyl group

20 attached to a carbon atom of the hydrocarbon group,
with the provisc that R3 and R4 are not both hydrogen
atoms and that at least one of said residues R3 and
R4 carries at least one hydroxyl group;

in a molar ratio of the -COO- groups of the carboexylate

25 compound of formula I to the molar sum of CH and NH groups
of the alkanol amine of formula II in the range of from
1.8:3 to 3:3; and

(c) & minor amount of a detergent additive which is a



- 58 - from pol yam noal kanol s, wherein one of the residues R3 and R4
is hydrogen and the other is a residue of the fornula I, wherein x
is2o0r 3, yisOor 1, zis 2 or 3 and R5 is hydroxyl or a residue
of the formula IV. 57. A gasoline cofpb%i ti on according to any one of
claims 1 to 6, wherein the carboxylate conpound of formula | is
derived fromolive oil, palmoil, palmcereal oil, peanut oil

rapeseed oqjoly%g_ef]{)}lcgw ngjdoansle}&arre oil, sunflower oil, soy bean oil,
beef tallow oil, lard oil, castor oil, 1OCottonseed Oi I corn oil,

soybean oil2- wh& @aEi9lingn¢oBmesdt o lof gaim éasmheti@l@oﬁﬁ@gttﬁo@n
accordi ng of [ it c r
#ﬂ%ornu )o. ﬂg%éL%é{J’ FdE J%&%!?heq:%%y

conpound o |ved romt y aci ures
aci d being dléisejmtm fll'l’DI’B qmﬂpdrtamrd oﬂ awrnec t&(r:lrd 20myt . ,i ¢ aci d,
pal pitic acid, ric acid enlc acid, oleic acid, petrosellnlc

eh
acid, el ai AiEL @a‘a Y B4R t%}aé} Aherta 31 (3T eitt PG CULato IS HE

and erucic @ci_ g 9. ba%egﬁ%ﬁi I GUIROSId QhAcEorAHNG it FRbLNe of
clainms 201 to 8, mhereln the reaction product (b) is present in an

anmount in tt® range of from1l parts per nillion by wei ght (ppmw) to

5, 000 ppMW, preferabl |n t he range of nmw, .nor.e
preferably mtﬁ‘e Fgr%é f F76m RE] ffrﬁg‘]pfﬂr% 2 &Ff‘e&ﬂ)}nin

t he range afhd nemdkl dro p&whxﬂﬁppmv, tHd mébm_sojatrm) CMOS tHawn-
according to any one of clainms 1 to 9, wherein the detergent additive

(c10i s presEiftuis ofn Wi ERATRGORE G SR BIng rczﬁnfprﬁmltas & fhg i on
by weight RpMY 4, P or | e i aq,_[&%e Of

to 2,000 ppmw, nore pre]g%r N ﬁelfsgn&lgfe LJo}{‘etfro]{m 10 to f,%SJOfOpprrw
and especi dldynilm tlHe irsange tch‘e frracrrge103f 1323 do 530 ppnmw. 11, A
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~ [ {CHp) ¢NE]y (CHp) 7R (ITI)
wherein
% and z are independently from each other integers from 1
to 6,

20 y 1s 0 or an integer of 1 to 3 and
RS is hydroxyl or a residue of the formula IV
-NH (CHy) ,OH (IV)
wherein z is, independently, as defined above,

with the proviso that R3 and R? are not both hydrogen
25 atoms.

5. A gascline composition according to any one of claims

1 to 4, wherein Rl of carboxylate compound of formula I is

an aliphatic Cg_3p-hydrocarbon radical.

6. A gascline composition according to any one of claims

30 1 to 5, wherein the compound of formula II is selected



13. A process for the preparation of a gasoline 10conposition, said
process as claimed in claim 1l and substantially as hereinbefore
described with reference to any one of the exanples. 14. A gasoline
conposition prepared by the process-ob8ctaim 11 or 13. 15
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from polyaminoaikancls, wherein one of the residues R3 and
R4 is hydrogen and the other is a residue of the formula

ITI, wherein x is 2 or 3, y is 0 or 1, z is 2 or 3 and R2
is hydroxyl or a residue of the formula IV.

7. A gasoline composition according to any one of claims
1 to 6, wherein the carboxylate compound of formula I is
derived from olive o0il, palm o0il, palm cereal oil, peanut
oil, rapeseed cil, safflower o0il, sesame o0il, sunflower
0il, soy bean oil, beef tallow oil, lard oil, castor oil,
cottonseed o0il, corn oil, soybean oil, whale oil, and
coconut oil.

8. A gasoline composition according to any one of claims
1l to 7, wherein the carboxylate compound of formula I is
derived from fatty acid mixtures, the fatty acid being.
selected from capric acid, lauric acid, myristic acid,
palmitic acid, stearic acid, behenic acid, oleic acid,
petroselinic acid, elaidic, acid, palmitoleic acid,
linoleic acid, linolenic acid and erucic acid.

9. A gasoline composition according to any one of claims
1l to 8, wherein the reaction product (b) is present in an
amount in the range of from 1 parts per million by weight
(ppmw) to 5,000 ppmw, preferably in the range of from 5 to
2,000 ppmw, more preferably in the range of from 10 to
1,500 ppmw, and especially in the range of from 10 to 500
ppmw.

10. A gasoline composition according to any one of claims
1 to 9, wherein the detergent additive (c) is present in
an amount in the range of from 1 parts per million by
weight (ppmw) to 5,000 ppmw, preferably in the range of
from 5 to 2,000 ppmw, more preferably in the range of from

10 to 1,500 ppmw, and especially in the range of from 10



10

15

- 59 -

to 50C ppmw.

11. A process for the preparation of a gasoline
composition according to any cne of Claims 1 to 10, which
comprises bringing into admixture the base fluid, the
reaction product (b) and the detergent additive (c).

12. A gasoline composition as claimed in claim 1,
substantially as hereinbefore described with reference to
any one of the examples.

13. A process for the preparation of z gasoline
composition, sald process as claimed in claim 11 and
substantially as hereinbefore described with reference to
any one of the examples.

14, A gasoline composition prepared by the process of

claim 11 or 13.





