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FUNCTI ONAL FLUI DS FOR | NTERNAL COVBUSTI ON ENGQ NES
Field of the Invention The present invention rel ates

wao eoobiosesT onal fluids suitable for use in an | PCBEPZ0S/064071

conmbustion engine, nore particularly to such fluids

whi ch may contain a base fluid in the formof a fue

or lubricating oil; to the preparation of functiona
fluids suitable for use in an internal conbustion
engi ne and to the use of said functional quids in an

i nternal conbustion engi ne. Background of th

| nvent i 6HYREACT Mo pHEduEPE 6¥T¥1%Wy CQ&BHS%@W%NWES@
and al kanol nono- or polyam nes are known to be useful
addi tives for application in gasoline and diesel fuel.
Chaptiedd70f ERgalfiventoftj on Modifiers, Lubricant

Addi ti ve@hecﬂsmeﬂtr ¥ naBde APP! d Catd@ns o Eesét B5R1 filuids
Rudni ck, CRC 2003, | SBN 0824708571. Kenbeek and
BuerfértAR18xpPai & Hat SRoAlEeEtd & GIFaRiteofr feiigh more

nmodifdrersuak el pref enabl ¥1,089 stral aht- eBatnimol eclles
with small polar heads. They are described to form

adsdriptidonn| Byeriomdh athe Surt ate WHe€amiPegi ptei to the
”D|%&%b%%a@ﬁ@naQ@QﬁQﬁngxahyﬁiQﬂﬁﬁsQﬁE@bﬂl 989-&&?%% an
orientation forces. Van der Waals forces cause the
nol eéteesat ocarh it e RBELPRsARUCTH thhgt UbReyt f v id
mul tﬂdmlt_eLBHlaﬁrfﬂﬂfst &S ahhal e & & P8l 1 58 &acthe .
other Exanp es of organic friction nodifiers are

; cerlglverbhatol eate (GMO) . EP-A-1 295
933 descae@s&&%%'dhcegngfO%a@nqﬂ'atc'l\ﬁea&%a@ldfe%c
i nj ected engi nes avail abl e by reaction of
nmonge&eboxyinpeo-acidPoandnpot § adi hesiowbsp peefiegfwEd i s
a ”%%1 tﬁ%éof&f a?pﬁﬂc%éoﬁoiﬁ ?é)sfolm%%%bai(é@éf afhd

and 1 nole of polyamne . Specific preferred exanples
are the Chapter 7: Organic Friction Modifiers, Lubricant

Additives: Chemistry and Applications; Leslie R. Rudnick,
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
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).

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

reaction products of equimolar amounts of tallow fatty



10

15

20

25

30

reacti on products of equinolar anmounts of tallow
fattyacid or oleic acid and AEAE. According to the

w@emensi28pr ocedur e di scl osed therein the reactPGHEPR08/064071

performed at reflux tenperature which is in the range
of 150 to 175 0OC . There is no suggestion nade in said
docunent with respect to choosing the reaction
conditions (nolar ratio and/or reaction tenperature)
suchdilabrpel ysubsdid uhedaahkanod @v¥E$gat6 the general
preferentiall%,forned. In particular, it is not
sugdesSCEduEs Lot rvIct hECkPhet T TRARE r eAcRFOrPBFY 2t
sel eclrilng acspdiahle terpear atulie @ofidnge Foriherdwre,
there is no disclosure in EP-A- 1 295 933 of benefits
in tePrns Cof TRPTOVIhGCt REIPRRFL Yt StieYRy 18f SEAt eFfaiment
comhusti eBsga8t Nes dhpodsegofné uncddanal cbhdi€ions (molar
conposi tions whet her fuel conpositions as fuel for the
engrﬁﬁalop@“ﬂﬁ?%i?ﬁﬁSQﬁinoFP@E%ﬁ%Eﬁﬁ%N §N§hf6PaF

| ubrdaagtBgct becengim@notbinehe§ | M d (LRIBOSHELONSy formed.
i ncorporate the product of the reaction of
nondéh@@éﬁyFP%a%cFﬁs1§n@050PV%@ﬁ%ﬁﬁ9 tEPFAPF?%%5j§86
desqrinRes cfabt yriaci dalkanoby amd des,; nahizchy i ppsave the
accel eration properties of internal conbustion
engitfe®er ThRES doteift: descri bes al kanol nonoani des

obt ai nablkg, bye.1RACH T @RPE £quUidD]ial-1guanLi i esof a
fatty acid or its ester and of an al kanol nonoami ne.

| nprloved déeeberizriicdn thesponsent sofexémpliinedtioriuel
gasQldpemi;ust si cont aini-ngrLbess, coppounds, . , Furdher
benefits in terns of I ncreased fuel efficiency,

st abfiunicty opfl ehgiite qoowari-brodurig hedl ifnglap@rpositions
decreasgehneyi boal iomaok tBe angineand Boiseomis Al
stated in the description of EP-A-1 435 386, but such
addiftaropabrbenlefiq sher engote exemptt ffileddt herepmitions

incorporate the product of the reaction of monocarboxylic
acids and polyamines.

EP-A-1 435 386 describes fatty acid alkanol amides,
which improve the acceleration properties of internal
combustion engines. This document describes alkanol

monoamides obtainable by reaction of equimolar quantities

of a fatty acid or its ester and of an alkanol monoamine.

Improved acceleration response is exemplified for
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
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
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EP 1 272 594 describes the use of friction nodifiers,
whi ch are the reaction products of certain natural or

WG whsR8T car boxylic acid glyceryl esters andedREPIINS/064071

amines in conmbination with a detergent additive in
gasoline for inproving the delivery of the friction
nodi fier to the lubricant of-the engi ne. The reaction
of preparing the friction nodifier is perforned

Wi t RQWknapphyi s & s peaibiher i eperat ur ecpeoféehe. adieive
speci fic selection of a significant nolar excess of

t he & KEABH Bfi HeF iPReVtRer FRudesitéd Yngf the friction
exemdifried. £ Sl tid arudrhiiceht opr Mo fdrefisicar etk s€d086Gn of
in WD 2007/ 053787, where it is suggested to use the
san®iCR3E OB AR | 'OH Wi CR ROl ¥entls &NTAPEBRDI YW HPUE

cer taipn yeagpat sfd dqizer tkopkpimmidiglraddict i Vehe specific
concentrates remaining fluid at -8 0C or bel ow.

Sur PSPy, of t2 h%ﬁ“ﬁééﬁa%urﬁ%l%s%ﬁcﬁlsé 6 TRl F) e

prepaliaki 98 Qfi @l&kanQly@Rtpg €6 imahipMesikh, Sughna way
that the resulting derivatives provide S|an|f|cant

beneffrlt0§10§ura%dla%lq&?e@r@cah@ﬁifo%éﬂ %9 gHA7/053787, where

| mprigvenenhgqd e derdm ek LHbrigid yin WhenihReospofated
in functlona? fluids enployed in internal conbustion

engisregenty t ahazl diilt PoAaFeyt ERCFBGd Pt hatet Nesd orm

benQ£kh5aHBYtP@éféHﬁd@%ErbEEEOﬁéﬁhfﬁﬁﬂhh%1h980£@01§“dd“&r
of an additional detergent additive. Summary of the

| nvéitlicgn According to the present invention, there is

provi dedsa-functignal ;tIyLd suid ableqf BEsYssid Nt Alhoairy
i nternal conbustion engine, conprising: (a) a major

anouiite of caabalseor afi @lkéb?laamﬁﬁﬁﬂdagﬁﬁéﬁﬁv@$ B such a
pol Xﬁa shihtuted alkanql,japLpe, derdaat ve; keact &0k i cant
g

product (hereirnafter "reaction
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
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
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:

(1) a carboxylate compound of formula I

R1COORZ (1)
in which:

Rl is an aliphatic Cq1-3p-hydrocarbon radical; and
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product (b)") obtainable by reacting: (i) a
car boxyl ate conpound of fornmula | RLCOOR2 (I) in

wari0ehs2®RL is an aliphatic C __3 -hydrocarbon PEHERRNNS/064071

andR i s hydrogen or al kyl, nono- or pol yhydroxyal kyl,
or ammonium wth (ii) an al kanol am ne of the formula
Il NHR 3R4 (I1) wherein R and R-are i ndependently

sel ected from hydrogen atons and | i near or

br anched- Qh@é aﬂ%@@%gagpogl nothrcgéggﬁmﬁ?%ﬁglggl,

which is optionally interrup y one or
groups and swnahivopt wohal |y has at | east one hydroxyl

group at t(?ﬁ!“edaﬁ fka%%rlbt%ﬁé?é%‘i‘ g]hft fydeogar bon

group, t he proviso are not both
hydrogen atons and that yak3kéast one qfrrsai d residues
R3 and R carries at | east one hydroxyl group; in a
mol ar raWh@m%ﬁntH?ean@IKﬁ Freoupsleptnddet bardsdeyitatlef rom

conpound 5&411‘%5%&5; LRat e ! &y %F%?{ueél&?a&% NH

gr oups o am ne of fornmula in a range
and undehydiﬂnﬁnhmm condPti onse suyppont chgit hef fvarivdt Len

of a reagliog, glgﬁ%tcegggp{éégsw CS%%' $URSELt Uled gy opips

al kanol vatives a m nor anount” o
detergenan@ddmuﬂve@tiheaplﬁ§eniewn@enBtOQnéLhydnaxyl group

Punct i ondl =TT 0 A A GR CaRpT s Q6 o ng G (i 4107 9=our

admi xt ur mﬂh&@%&oﬁﬂl@bdthwaﬁ eaat Ronaf¥ adlictoth) and

the detergent additive (c) Det ai | ed Descrlptlon of
t he |nveﬁyg%ﬁgen 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 carboxylate
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
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
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
diesel fuel composition, or a lubricating oil
composition, such as an engine crank case lubricant

composition.
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The functional fluid suitable for use in an interna
conbustion engine of the present invention nay be

W@Rabes0287 f uel conposition, such as a gasol i nePCT/EP2008/064071

conposition or a diesel fuel conposition, or a

| ubricating oil conposition, such as an engi ne crank
case |lubricant conposition .+n5one particular

enbodi ment of the present invention, the functiona

fluid isia énelpsenpeskti onvadithdrte cbaseefprihbiits a
fuel. For instance, in one E eci fic enbodi ment of the
pre§éWF“th98nt?Qﬁ1§Wﬂ§tﬂﬁﬁ€%| hatd fisuicd fret C@ﬁ@ﬁﬁ%?ﬁ?“ and

conpogsl bkeh andid he Rasecf | Ui tod simgasel i 8. ohd) specific
anot her specific enbodi nent of the present invention

t he FRELTEAEI OF | Ui Hr& S& 8 é%%?“?% tE6npBeftH Gitlard 1 id

the ihase byl thé Scanpdisesebnf ueh By tﬂa%et@fLMd ls a
|nproveg /inmproving lubricity" used herein, i's

meart® SCHat et hel hWeHO S ¢ar SB?%HE%%&%%@eéthPﬁhthe present

frequerey i ECHIE 0GAdtNG bl f (HFRR)s IS dieducedse By the
term"major amount” used in relation to the anount of

t he WAPESEFLPE 35 tHhe faAct Fowkd ¥9 di di6FEhBuDk esent

i nventiopy ide i&Rahpthalafhgdnei ensli & wd usea
conprises nore than 50 percent by volune of the base

f | uingrepasedt ohs A otaP VBRI BT S9E PunRdecehalsing a

fl uwﬁghngg@éwy A8 o BRE P n @MDUNT (irirk ) MRE €L han HO
percent by volume, nore typically nore than 95 percent

by vol ungy oe {REThATaTPE R WS eeen iphee tatign to the
vol upe.of Bf‘etlflé”l:?até onak,; fl vhd-ne yﬂQJn“c%'ﬂo}ﬂaltP?ulcf”&mthe

amount™ is less than 10 percent by vol une, nore
t ypitcaiseyt] e8eertham 5 iercentay Wultuvde 6Rngebetdlofluid

Pf oG] :prQQ)es %Q{qu%%t 8h9ent caddit %1(1%’ obased 1on.
the total volune of the functional fluid. Base Fluid
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
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.
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
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
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The base fluid may be any fluid which is suitable for
use as a functional fluid in an internal conbustion

we@p@oas028Sui t abl e base fluids include fuels, SPCIER208/064071

gasol i ne and diesel fuel, and lubricating oil, such as
engi ne crank case lubricants. The nature of the base
fluid is not critical and can ®e any such fluid known
in the art, such as gasoline and diesel fuels, for
examlgclagedescsi bediusnr Uhh namen sfngy clkepedia ofoo,

I ndustrial Chemstry, 5th Ed. 1990, Vol une Al6, £ -
719 R gl ki ke Gt - ERRY X bipeditisr EReRFEapedia of
Tecnroleag@yal4t8eksho k994, Wal.umesl 2, verume34k, 388. 341-388.
Lubricating oils are described, for exanple, In
"LuBF&E&F?%h“@dﬁHﬁhéﬁFaﬁ§@?rﬂb?dﬂﬁ%¥g€X@@PF§: War cel
Dekkerunrh Bt ioNeintRident 2980, YWerw dfhewbase, fd ki s
a gasoline, the functional fluid containing it is a

gasOlFtercofposi tioh; Y Wker &28he base fluid is a diesel

fuel, thegnéunctionalscf Fui by contaipisediht, i sna dirRsebnal
fuel conposition;, and, where the base fluid is a
| ubrfildafi AENBRID1The o dRcki AP FIUICPTESAE AF AT ng'iqr S §he

a | yhrdecat{;ng 0ila compesi thon, Gasoldne Gasal i pe,{or
gasoline fuel or base gasoline) according to the
pr et atAveat Hont g fclddgest ahye | UiIRP sfliePR s uitdblvaere

for dgepibBcap; i1 ernal 1¢epbustian 8ngi REOE LB  onal f1uid
spark-ignition (petrol) type. The gasoline may be any
gasclangeirapwnt nl % ve laPrlc&ased i Hes coppprearign

COMise aLxtures of hydrocarbons boiling in the range
from25to 232 0C (ENI SO 3405), the optimal ranges and

di still abroml i vies pyppeant ytuar yirn§aae cor e higieo

clinpie, andy;season rcbhgryeadteniUn 6X2MMLEs 408 1iquia
sumrer vapour pressure of
fuel suitable for use in an internal combustion engine of

the spark-ignition (petrol) type. The gasoline may be
any gasoline known in the art.

Gasolines typically comprise mixtures of
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
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,
thermally or catalytically cracked hydrocarbons, hydro-
cracked petroleum fractions, catalytically reformed

hydrocarbons or mixtures of these.
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gasoline is typically not nore than 70 kPa, in
particul ar 60 kPa (each at 37 0OC ) . The hydrocarbons

WO p0ogaseBT ne may be derived by any neans knownPGCTEP1968/064071

art, conveniently the hydrocarbons may be derived in
known manner from straight-run gasoline,

synt heti cal | y- produced aronati¢ -hydrocarbon m xtures,
thermally or catalytically cracked hydrocarbons,

hydr ocr ackedspetiralceunst £ acid o4is cugabal ¥ydeaddsbon
r ef or ned h¥drocarbons or m xtures of these. The
spedFPesd é??1IEﬂ%%ﬂ?C@uPGEanﬁyﬂ¥%%ﬁTHSHNéoﬁ%%§@?ﬁQﬁ1

r eseaitehc06tiaper NUIMIET ofRON} gaeh INDHOr soebaner idear,
(MON) of the gasoline is not crltlcal Preferablb?/ t he

r esear chPBREAP Hunbef [RERITTF I GasorPee (RON)n ofhebe

range sef iheom 76, thelQangBoh e pr&f ersablby 1bpomEa t o
103, even nore referabI)é from90 to 100, nost
pr efpéreéﬁF?b%Yoﬁ?% %% 90 @EI\P‘Q@S&(B‘%)K@ p?ﬁéeﬁ%}?%ﬁf from 90

oct ane 10dnbess{ MMN:ofrhhergasodd ne i1poprehesabdy) inthe
the range of from65 to 105 (for exanple 65 to

mor E9¥PEf BFEBRS FHEIRT7EMPY) 10D W%r@a@ﬁéﬁﬁﬁewsp%geg?)bly

even e Preferablardd em 80 1@ 96 %&a@‘i@@p&@ 80 d59,
90), nost pre erable%rfrom 84 to 90 (EN 25

Ty pimealel Vreég%%ﬂ’]&h Eorfpr F8el @0 mfﬂrureéa@f)l@a?@r%q ed)

hydroear heps. p ol £fi 11§ hydnogarbons, %%Qr@khﬁple 80 to
hydr ocar bons,” and, optional | enate

hydridoar BORS. Pfl%/f;ﬁl%,ﬁélﬂyy frpﬁegéliécf i EhydPbeal bon
content of,0asoly Ne.is81kRet heodAnNge af nf LM O 40 JQurateq

per cent by vol une based on the gasoline. Preferably,
t he holdepcarbohydrolcdriivon Epat emroinsgasobPinael¢s in the

r angﬁzd‘}focEEBQ%Q taPno30 oPREERAL 1 PY &g)g%%tgéSﬁgdp&J&%ns

gasol'ine, for exanp in the range fromO to
per cent Eypmltﬂrm tﬁlﬁoﬁﬂéft@lQﬂlY@@p@@ﬁbobyCQ/@%Ofl n

part&é%ghggefignlg'gﬁ% range of from 0 to 50 percent by

volume based on the gasoline. Preferably, the olefinic
hydrocarbon content of gasoline is in the range of from 0
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
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
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.
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18 percent by volune. Typically, the aromatic
hydr ocar bon content of gasoline is not nore than 60

w@erees2sby vol une based on the gasoline, for PXERP1088/064071

the aromati c hydrocarbon content is not nore than 42
percent by volunme, not nore than 38 percent by vol une
or not nore than 35 percent bysvolune. Preferably, the
aromati ¢ hydrocarbon content of the gasoline is in the
range of The omarllkico 60t paE CeNtgdH IMALURE, pee Bor d019Mat0
to 50 percent by volune, from30 to 42 percent b

vol die" ARdPFT o BP% 40 perBerft Ty HFEPGME ?Errf%g“ >
benzeneceenbento nfngasebieneal sy prefessabhypat comstn10
percent by volume, nore preferably at nost 5 percent
by VEHURE: ESpetfHly? &t 2nbst! 10 g&itcent By Votuire, for

exanplre 18udat 0rderd (P&F €8Nt . bypdraddire pyl RoPahé ] CBHAG on
fromO0.6 to 0.9 percent by vo?une, based on the

gasdificngasyypieal |y, the saturated hydrocarbon content

of gasol irpgids 8L, eastadlrPeICeRtarbya¥8biMBsntent of
preferably, the saturated hydrocarbon content of the

gasslasRéing ih thelsemigdCoPFeom 40 (/6180 peP et ARty

vol yme. s1hgrgaselinNe RLeeberabby-dias & kaw grsil i4a ilown
sul phur content, for instance not nore than 2000 ppnmw

(part® perdfi of i P by OwePghP ) Pestette PAbIM L HBE - mor e

than 1008, pppv {ifiQfe exarplenih the or angeof yfa,0mi2.to
500 ppmw), nore preferably not nore than 150 (for

exarplehin eprteEngd oo 1PFBANGE P LOB T EpAARD, 2@ PPmy
mor e pretepabl y; Noto ke Lhane 5O ang Jmsh , phef erall Ynan
10 ppnw or | ess. The gasoline also preferably has a

| ow t0¢0abrieadf eoramplesiiehtae =ndsf Oron52 ¢¢d,500

most, BreT enapl Vo Reig headofree-c AW 1gon9sbeatkanpie in
conpounds added thereto™(I.e.
the range of from 5 to 100 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
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
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
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.
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wowos02genat ed hydrocarbons wil |

unl eaded) . I n enbodi nents wherein gasoline conprises
oxygenat ed hydrocarbons, at |east a portion of

be substi t ut BAI/ER2008/064071
oxygenat ed hydrocar bons. \Wen gasol i ne contains
oxygenat ed hydrocarbons, the oxygen content of the
gasoline may be up to 35 percent- by weight (e.qg.

et hanol per se) based on the gasoline. For exanple,

t he OXygEﬁar@}QI'ﬁﬁlﬁf @E;ytgeﬁag@@mydi%c@wobg tipa i @na&s be
percent by wei preferably up to 10 _percent

wei dﬁForﬁBF@tﬁgﬁ%}%ﬂaﬁOﬂ}BﬁF 1HeF i a'}CBEPtE%meWrS'

vei ghtce randieveie 31018 ehefies bt yr dd:@mit. 2ct@s 2af their
percent b ght . Exanpl es of oxygenated hydrocarbons

t hatd%ya%év?ﬁcoﬁ"%roé“tyéﬁnl ﬁ?%t@%i%ldlq RES SF AEY Gte®

al cohglpsunet hersseesteny, ket Oéb%e@t@@h)@@ﬁ@carbons that
carboxylic acids and their derivatives,

and
cont’aivn PRg T REPERUEAT dNEBnpoTIHSSS Pr&f é?é%‘FS/e them

oxyganahedshysiocardbers nhhat , neyn e, n%%ﬁ@ﬁé‘l edidqto
gasol i nes are sel ected from al cohol s (suc

met FHPBRIC&t HARINO lor 6F&ROPYE1RVpridsansP, PBb#atel ,and
t er terhutaneh, and 4150, hutanel Joand ethess of phef erahhysn

ethers containing 5 or nore carbon atons per nol ecul e,
e. 9.8LOmEt R§F TeFE<Cbifry e -8t heP§thl gartti-uk &t | §ther), a

pr efcaied 9Xy 0PN Al Dudr 060 00R b rhBRBkod N ctnanol.

anmount of oxygenated hydrocarbons in-gasoline may vary
over a wide #emge. ofopxpdanptel hyaserrresne ohprdasiondns

ey Qf{ayp'{zgﬁ?g)r&%z&f‘ éJle%y%H@éed FHArOCALRANS (AL & i nes
currently commercially available in countries such as

Br aZidmpaadiny. & major @rQPOéth@rﬁmf ey gsaahnd 1E8%; 0GR bons
vel |,,2s -9asoli Nes. SR 1%&5_‘9 évﬂlrkﬁ{lep QPQBEhP&&T such as

oxygenat ed hydrocarbons . O Gasolines
Conﬁgpﬁlgpap@ 90D-A, €.9. ethanol per se and E85, as well as

gasolines comprising a minor proportion of oxygenated
hydrocarbons, e.g. E10. Gasolines may contain up to 100
percent by volume oxygenated hydrocarbons. Preferably,
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,
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
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.
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percent by vol unme oxygenated hydrocarbons .
Preferably, the amount of oxygenated hydrocarbons

wW@e@9es281T n gasoline is selected fromone of tPEI/EP2008/064071

foll ow ng anbunts: up to 85 percent by volune; up to
65 percent by volune; up to 30 percent by volune; up
to 20 percent by volune; up-td015 percent by vol une;
and, up to 10 percent by vol une, dependi ng upon the

desired fiaab1dorgrulsat tap1ofgdhe igasok hbeueonposiitines.
Exanpl es of t he maxi num contents of al cohols and

et hé‘ihswrhn &PBCHH i T YaLori ABST Ard-PoAs per-EBht Cbyt Mt Pk ©

for owetbanehi Hp reneeNtabyvvel 3n® fon ekhassl cordlnt of
percent by volunme for isopropanol; 15 percent by

vol Ure™ B tPe? tRHRfAIORY 018 cErt 165y Vol Gertaatic

I somgifda@@brb@ﬂdeor&(brﬁeb@emo@yo vial e pkeEcgt By Svolume
%FS or nore carbon atons in the nol ecul e. Exanpl es
of s

%bPé3b%édWFhébkﬁﬁé?ﬂ%ecﬁﬁ§%ﬁ1ﬁ%éaﬁhm%ﬁthbﬁﬁﬂéﬁ“t
ol efgyhie1ydr ocarbon content of fromO to 20 percent
by vol une (ASTM D1319), an oxygen content of fromO to
5 per cenfUBY ol WHAEPLER 260391 taH cardRat i e hyldidd8ehon

Contjﬂyblgﬁegrﬁmﬁéhtélﬁ@it@ﬁé@@@iykﬁédéoﬁ%n§r6ﬁ§g$4§nég%%k

and benzene content of at nost 1 percent by vol une .
Furﬁﬁb@oéxﬁﬁﬁ$e%h%ﬁ BuicrabP ePgasHlt ms VPABRadean olefin

9asQldnRes - Wok Cho S it %ﬂ§9U§hYpJEEé%ta%yaQQEH&éCSa sulfur
content of not nore than 38 35 percént by vol une,

an 6¥é¢ﬁﬁtc©ﬁt%ﬁﬁI%ﬁfhépaﬁnﬁ% @maHJZTmﬁeréeh@n%VNfContent
VO'QﬁEmo@ §H£éu{mQPQF%nbeggeH@tb§nvaid%%agnéoa9ro£§§en

ppmw, a benzene content of not nore than 1.0 percent
by vsingretand Breroxy-deiioc8nt epgr @fntf Poniieiohte 2.7

per cent ?MeW§hQﬂhneTQ%m88§P%i&@r&ﬁﬂp9§'E&Qﬂcﬂ§¥¢d n

addition to reaction product (b) and det er gent
addyqqa¢@1@g)pr¢¢nﬂqu@ 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
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
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
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) .
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one or nore additive conponents (or co-additives),
such as anti-oxidants, corrosion inhibitors, dehazers,

wely®e/05e81 vent s and synthetic or mneral carriRCT/BP1088/064071

Exanpl es of suitable such additives are descri bed
generally in US Patent No. 5,855,629. The additives,

i ncl udi ng reaction product (b)land detergent additive
(c), can be added directly to gasoline or can be

bl ended hef ot addidbiven whé hyone iok BBRLoEit LeNtSy Boso
forman additive concentrate %additive package

Unl €$8'58t Ref Wi S st @ttéd ™ PREA{ @ T VE TRt & §1A/ OF
congentkatson of any additives, other than reaction

pr oduct gb) and detergent_ additive (c), present in the
gasol i neP¥ofpsi tAfoR 52 Bt e EidF GpEE6°1. O perddént

by weisght onBose: prefernabkywba the Jrangesihgm Hadn tp;
1000 ppmw (e.g. fromb5 to 1000 ppmy), advant ageously

fr o0 ILEEEO0PPHATS 8¢S PRBM TS 1563001 ppmm) OF SeHPLe/
as from @nd 0 IRP PpMwo( €18ssf rom 9 sboa1sfappy) . A
s stated above, the gasoline conposition may al so

contM s yRPARE i BTt REFalY EEr T3 ECTsi Pedantfgfyalkanols.

sol vanRkSuse EXAM €5 rAhesHht bl £: 1 ngnali scar 1 &2 Qd Smicn
are fractions obtained in crude oil processing, such
as bri ght3toek or BrsécsiiPsNha¥t Ay nArseositi @3d fprknown

exanpl enyhromihe SN-5Q0.2,2000; &l @SS a0 ah$Ping a
aromati ¢ hydrocar bons, paraffinic hydrocarbons and

al kdxyalkansfsge A seogsePartad® & A réal Ceappieimagille
IS & dhachiop. WG JS gbtalped, ik he hethphng: Ofan 1y

mneral olil and is known as "hydrocrack oil" (‘vacuum

di sthvidragenebed handarg ha obobr ¢ pguranges éfohephreboutd also
360 4.0.2200¢0C; PPt ai nabl e from natural mineral o

whi ch "has been catal ytically hydrogenat ed under high
pressur eEamP isomdr iszéfdabhe sfgdietic carrier oils are:

polyolefins (poly-alpha-olefins or poly(internal
olefin)s), (poly)esters, (poly)alkoxylates, polyethers,
aliphatic polyether amines, alkylphenol-started
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
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-
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
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deparaf finized) . Exanples of suitable synthetic
carrier oils are: polyolefins (poly-al pha-olef ins or

w@iog/05a28t er nal ol efin) s), (poly )esters, (poPFI/EP2008/064071

al koxyl ates, polyethers, aliphatic polyether am nes,
al kyl phenol -started pol yet hers, al kyl phenol -started
pol yet her am nes and car boxyl il€ esters of |ong-chain
al kanol s. Exanpl es of suitable polyolefins are olefin

pol yarmm%shaw ngude @fenfcr 0814001 ¢ a:lq&Ql@,tlbn pari i Guloaria,
based on pol ybut ene or pol yi sobutene ( ¥drogenated or

nonﬂ?&%%‘@éﬂ%? ety ROMeAipres ofUStit AN fof YRt Hrets i in

pol yet-heramknesn aﬂeppmfoeeabl YEEQPOUNGS 5¢ ONPLA-ST0TY 985
PO VOXV- C2- C4- al k ene noi eti es whi ch are obt ai nabl e
by rPé4ctPng €287 € YO - aFRANBF I IYy- EReQPoAY REMedi Bldes

MONQrs <@ maz 62 £3Q-cakkyharin@ss oxide amines or
C] _-C3o0-al kyl cycl ohexanol s or C] _-C3Qal kyl phenols with

f r orfiubct00801 nidr iofatgtvieyl eher exi de Tapdiel prapylenghereof
ox'%&ea@gégécgﬁ%yhﬁﬂ%x% ngspgr f%ﬁ% gé%kag%gugué)%ylates,
an es,

am no Se of eram
by m@qyéphem@umum&laneaaam@mhmd Ipoammnb@t;enol
nonoami ne pol yam nes pro e descr.ibed
o TR B P A S e BRTgsd 558 CERSihuns
985 rand tWSn Apdod 8K w4tk amﬁom&xarrpl e t he pol yet her
am nes uﬁeg nP:s %’%or¥?ﬁ%l§g est?%) é;%ﬁﬁ%ﬂhp%.kanols

functiona riva I eof

t hereaef iar pattidﬁ]@ﬂ@lstbufsoxylratr&sr Ordll sotr tdﬁ@anmixyllc
but Xy, | at es onon Iphengl< bu{ ? al hed
pol yi %uWeE DU oxyat s ah c%?yr‘/g 8s, a%moe R

t he mnpaesponﬁamgm edgacthi-on pg O@Il&l S Twdet moamqprm& or
Exan’_gfl.%s gf ﬁrbox%sd[c e%t ers g%e a%d]% chal noglggonr%tslc
ar e it CpAPPTEU e 'S °5f i
tri caribexykii€table 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,
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
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

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
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acids with I ong-chain al kanols or polyols, as
described in particular in DE-A-38 38 918. The nono-,

wW@IR60905028T | car boxyl i ¢ aci ds used nmay be al i phaPCTYER2008/064071

aromati c acids; suitable ester alcohols or polyols are
in particular |ong-chain representatives having, for
exanple, from®6 to 24 carbonrr daBons. Typica
representatives of the esters are adi pates,

pht hal abeg-chsophihaliatieswnt en ephd halnat-esa@ndalkyl radical
trinellitates of isooctanol, i1isononanol, isodecano

and 1i%sdf’r PaeLaMGIaT faorStéﬁ?é%F el wr @Fapgg??l%&ﬂlw

ht hal at, h

oscriBea “Por bxarbare a0 e A od 08 Y o e 43 =n
241 ncDE1AL4BODY 074, EP-A-O 452 328 and EP- A-O 548

617, whi g!} %{(anp GG ?Eag}?%}gee{l% n..BY ; uay ? s are

ref erenc es of p arl'y surtable synthetic
car rdlépxgilhsedr el kat lgpirolbist ast etk poliyethéns havi ng

fro 0 for exanple fromabout 5 to 30,
g%?gléylen% dg?é% units, for exanple selected from

propylenﬁlxmwxhﬁ qf—buhykehecawdﬂhz @ndsbsath@éUﬂmecarrier

oxi de unlts or tures eo Non-.
oxaies oro S0 MBSt I St Ore arabtbngishaee B
al karselds or phenol s substltutedby | ong-chai n aIkyI in

ort o gt Cehera S Aaf ik B iRl P PR LG AT For

Pr efieter ed exanplmes; ivechudde. trmthpﬂuﬁ oandumomyl@hﬁnabnts
t her SUIt bl £ 8 Eggtlc carrler

Lg n 5§oar§ o) nts
al koxyl A&d 4l kYT phen As" PESHiBedVIACDEE T GUGZ
913:ihchNbxthéESSéﬁeIﬂH@ewglaEamaﬂfﬂ smﬂvsntsyﬂs$mﬁénx
carrleg_ 1 and m_neral an ynthetlc carrl r 0|Is
may P, 8% ﬁ%% Jivesso 955 toluene, f

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-

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
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
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
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Any sol vent and optionally co-solvent suitable for use
in fuels may be used. Exanples of suitable solvents

W0 200908287 n fuel s include: non-pol ar hydr ocar bRCI/EP2008/064071

sol vents such as kerosene, heavy aromati c sol vent

("sol vent napht ha heavy", "Solvesso 150"), toluene,

xyl ene, paraffins, petroleum 1dhite spirits, those

sold by Shell conpani es under the trademark

" SHEIdL S 93amd, thes ld ke .epoxanpl espofyrsdiid akbes-1inked
co-sol vents include: polar solvents such as esters
and,wiithh paeppeides, ddlacobel sd{esters/bdtiahel ,diacrylates,

-b , ,
hecg%g%%hﬁggf é%éﬁgﬁgg ng%%ggﬁiofédpkggx chEI%QQ
m xtlreeglsach @Eyaﬂhxi@tgopdlbylkaﬂddscmnpahee§olymka
t he " NEVA jall I N
al ccg%%%% Egl svs'la m Xt r e&ﬁ?ﬁ% 9 pl)rflhlfrar% &) S%E%Ilghend
a Clpnénd4 /af§ﬂh@iddﬁy>@teuﬁf§sml &kyd Scyoemeer gbal fyed by

avai |l abl.e). Dehazers/denulsif iers suitable for use in
Ilcuﬂ%iaﬁﬁﬁﬂéth?% W nbwrfidriche art. INoR YRSt Ay P
exanp| cl l, o I y n
e R Rl R s e e e
9312henallkoxyd ated ppéroblf orred dehlytde cpofypeesgls (such

pheQﬁJ/f éQ@hP@U%Q%;% t&llgﬁgngiK%qu%ggg pﬁenol The

deh e resin oxyal €s no
oxyakk@katlsnouadrbdjusep gne@@xmdssmam@fdnep@MLd&sinhibit

(such 12 sol? r th e desi gnationT
930 %a eﬁg'ﬁ'eoéggﬁ @%%rs(%¥bs§ %L€%§ rQSOH%ne
di epmtlhdes t Oé addidsserdicest ecss mlatcﬁ]s agdidachysb adresjnt will
dlngghacr¥lat§s or_dii.soc anaL l% nds thenﬁpﬂ,

The §1yco oxya(ﬂfiaténpg yol ?en s''may “be° pol yol's

oxyadaylrat ed, witds Guovhtepexides.abvthe C.1 fogabout 20 ppmw

o F1-d By B ATy A G GPER. G0 T eRour dee Ly

diegnxmﬂeStnay5Qmeasedlmm nboE Exanpla®lycresoll to 10

t_b%£%Qw,p ngtaéggﬁz %’from 1 to 5 ppmw based on the weight
of the gasoline.

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

bis(hydroxyalkyl) fatty amines, hydroxyacetamides or
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phenol or dinonyl phenol, or a m xture of phenols
(such as a m xture of t-butyl phenol and nonyl phenol)

WO 200besd&hazer shoul d be used i n an anpbunt sufPCTERIWS/064071

to inhibit the hazing that m ght otherw se occur when

t he gasoline without the dehazer contacts water, and
this anount will be referred ti6 herein as a
"“haze-inhibiting anount."” Cenerally, this anount is
fromaabout 0011 4:¢1 about dgesppmw{@fsg f nammabotdy Giko be
to about 10 T%? nor e preferabl fron11 to 15 ppnw,

sti 3@ dﬁgrelﬁrg? Wy ohPL T frindescribed in

advant ageousbysfr thlloﬁqglﬁyp@m baea% @aathee@@wlmn of
the gasoline. Further customary additives for use in

gaséF*Hééngem%%H¥b§F€ﬁ FHﬁFb?%o%%himbpreﬁaﬁﬁ$%uﬁ%§@&ts
on ywRRLym:sat ts-pfhier ganig. carboxylic acids, said
salts tendlng to formfilms, or of heterocycllc

ar orfét€s€4_FBL nonferrous metal corrosion protection;

ant i oxi dgnd se orehiabizbbgesisng f1of @xappksehased, O ion
am nes such as phenyl di am nes, e.g. pphenyl enedi am ne,

N , Nrclgiesdes bt yiueg- pﬁ@ﬁyPﬂ?aﬁ?ﬁ%“xﬁpéﬁﬁﬁoﬁ%QRH%ﬁﬁH%Q
or defivabhvesqyiheseafs %@l@fa§h§rnc8t$1e§u‘€9p@§ @f engine
4-di-tert- butylphenol or 3 ,5-di-tert-butyl-4-
hydr%%@@-ﬁﬁeﬁ?¥p@%ﬁﬁﬂ%ﬁ agend, %ﬁﬂ#KQﬂdaﬁP@ ageht@rary

et all,9¢enes such as ferrocene;

met hylcycl opent adi enyl manganese tricarbonyl; lubricity
addi ti vedhe stiedrds feedt aprn Faralf aomgsise a mixture of two
al keylhsyech nf £o £SHels o B Se( by dr Ayl ) af@EdY pe

am nes, hydroxyacetam des orcastor oil; and al so dyes
(naﬁk@@§}vat$@1%%Skﬁﬁylépéob%bmadded i f appropriate,

for exanple, ag; desciied §im 003076354, Op1 londl ekey
anti valve seat recession additives may be used such

as sddichniney ok asslilymesart ssof Lol iyfmiwide copgarn gniddle

aC'Qﬁsti@ﬂg§glg£¥QEJJs), for instance petroleum derived gas

0ils. Such diesel base fuels will typically have boiling
points within the usual diesel fuel range of 150 to

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
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
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
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Di esel fuels according to the present invention
i nclude diesel fuels for use in autonotive conpression

WO gpo5@87 engi nes, as well as in other types OPCERBION&064071

such as for exanple marine, railroad and stationary
engi nes . The diesel fuel may itself conprise a

m xture of two or nore differént-diesel fuel
conmponents, and/or be additivated as described bel ow.

Such idiuesel Heretsiaminl lorcentaé noa digesebi1baseof uglale oil
whi ch may typical | conprlse | i quid hydrocarbon m ddl e
di sti19I°areg STOHQE)S, £ERLi AstA% SFet r ol eum deri ved

gas oil stnSusibditesel rhaseef uelspnl betypigatlan have may
boiling points within the usual diesel fuel range of

150 ¥ 466195 depediPn§Cohl Grifdeard béfséoltr‘ﬁ%ffmhe

t ypigsalrhy 1havesan denpsi,t yrEeemybp £:0r960tKghN percent by
preferably from 800 to 860 kg/m 3 , at 15 OC:§W# .
ASTMDBASE2 of © I'"36%) daidralietfire MEnber s pASTM-DET3)

of fdRmMa33 10 80:cdmr @yprefenably rfe%@eéro hOrd Srthe¥inly
wll typically have an initial boi aé 0|nt in the

range P5OCEBT 230 \OC AiTd °4 ﬁFﬁ%ﬂeqﬂnﬁﬁl peratPTHf 4ely 30

range 290t g, 4001 0 orThebhc ki nedmtdie ¥iSeAsHL¥r&is 40
0C (ASTM D44% m ght suitably be from1.5to 4.5

nnﬁF?rlﬁﬁﬂlgﬁ%}lyZUhdﬁ RPREEAPL DI 1Y Paséadriadl 50T sutn

as %ﬁg%hébkgeP'éobﬂ%ﬁ%;%r3@nt8&h5&%&c%%%egyb%QLH&!Sd%a
Fi scher-Tropsch derived fuels, may al so formor be

preééﬁﬁlpﬁlﬁhéydﬂb§él7@u@PrC€®%HﬁFﬁ§@W@ﬁ TPbpSeh fuel s

may #iQrnexanples be Ldenkugdefirom natunah ,gas, oPatl @i esel
gaslqu|ds pe roleun1or shale oil, petroleumor shale

oi | fpredcéssinpde resicduese evarocer BitsrassesThel ebunt
of Fizgheenfropsch derived fuel used may typically be

fromO0.’5 to 100 percent by volune of the
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
naphtha, kerosene or gas 0il range. Preferably, a
Fischer-Tropsch product boiling in the kerosene or gas
0il range is used because these products are easier to
handle in for example domestic environments. Such
products will suitably comprise a fraction larger than
90 wt% which boils between 160 and 400°C, preferably to
about 370°C. Examples of Fischer-Tropsch derived
kerosene and gas oils 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,
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.
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overall diesel fuel, preferably from5 to 75 percent
by volune. It may be desirable for the diesel fuel to

W@ asn8710 percent by vol ume or greater, norePCIT/EP2008/064071

preferably 20 percent by volume or greater, still nore
preferably 30 percent by volunme or greater, of the

Fi scher-Tropsch derived fuel- 1t -is particularly
preferred for the diesel fuel to contain 30 to 75

percent bye viol ddRyr-afdppahtpeadiard wild enidfpereentin
by volune, of the Fischer-Tropsch derived fuel. The
bal AWCE 6P h&Y dTes &N Bere| §Uh*%&%yu|5106f9 bR&" 015 e 150

ot hemadinesgh1 fpela conponent sess Such a Rkschesmdt RsChne
derived fuel conponent is any fraction of the mddle

di st3HPACE PRETT rERgE "CRAFE hCXERP BE!S s olfaEeBOF F Bth tHe

(hyQJﬂ?ymekgﬂa I SRR THopSed syt hesi SnBr Aked L1y below
Typical fractions will boil in the naphtha, kerosene

of &S GPFeFahge. liptidFerabl FuCh FIRNEFSTy opgEhnis reason

produGt shOphhNGeddt ddie ckeR0§eae Orr @S cBhkakANGE 4 S
used because these products are easier to handle in

f or Fax&hpF el Honest ik SHEEr BANEPR s7erSudRvYpr oducts wi | |

sui tabl yrgonprd e %u%&agkéﬁﬁxhﬁﬁg%bnkﬁﬁﬂs9@5Vﬁo@éM@h%h
boil s between 160 and preferably to about 370

0C 5O@Qaﬁﬁmﬁss@ﬂﬂFﬂécﬁ@ﬁf$?@E%%h'@é?@V@GnRePBS@ﬁgﬂéﬁdln

gas 9id §;a5e1 desor ished o RoER- A 09 , 350 ppmw,
WO A- 07/ 14768, WO A-97/ 14769, WO A— 00/ fflla,

WO A—5@OPH21.’EW171 Owgmmlﬁ@m%wr VW A Pr83p4Bherein each

VO A 01683647, o Q2 45014183041, VQ £:00/:20535,
WO A-00/ 20534, EP-A-1101813, US-A- 5766274,

US- A- 537834811 I3 IAP5888876] arriUBSSAL62OR 4D6s S I doe
Fi S%‘Eﬂ%{ tT(zQQé&h R pdyck %h’caf'ﬁir‘i@b'o\é ¢eaLat f; MOre,

than 80 wt % and nore suitably nore than 95 wt% i so and
nor nElddpaidef f peeland Ifesddi haratdednt %-ar-oaht Fe, reherery,

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
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
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),
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
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bal ance bei ng napht heni cs conmpounds . The content of
sul phur and nitrogen will be very I ow and normally

wWhetomse2be detection limts for such conpoundsPCFBP2008/064071

this reason the sul phur content of a diesel fuel

contai ning a Fischer-Tropsch product may be very | ow

The di esel fuel preferably codBains no nore than 5000
ppmw sul phur, preferably, the anount of sul phur in the

di eselcchdel ebsen® Jore sbbamnléo&ﬂpm&rl%@lp@m\thewo
ppmwy, 100 ppnmw, 50 ppnmw, or Jég(gmm wher ei n each
val GeGCdNpF ogr eS8 A% thBP e pY Bt erFedt TRESHi ¥8%I0hdde

f uela1g@BEPEAEPE N MY %eal finbepaddi ddamatrdsubstituted
(addi_ti ve-cont ai ni ng) unaddi ti vat ed

(add‘iltllp\l?étf-i;eléﬁjdrqcfaréjﬂ’@l BFORP et @ igivat TEAB FRfiher,

it WdroosoRt @h#), M NEr tarDYBh 2O y1aNe ton AREer&ddid i ves
sel ected for exarrpl e fromanti-static agents, pipeline

dr a@ FEdEERESY LT 10w HATprovers 1eeginist RyEehe/ SHyasion

acetialn@ ¢ 0poL Y MBI 1 arRGr YAt elved eicicarhydsi de
copol yners), lubricity additives, anti oxi dants and wax

ant iVt PKL A BYetft <1 Pheaddi €% o 3o ahe reacti on
product gt b} c andnthe detengent @dditicreaqbahind e diresel

fuel CoNposi tion may contain additional additive
conpoAEentls - sExaAnphes PaPrgerube et t3nigenanBeral

dehazer$v8r Or s 8l kX Hoabed: Phenghyfeimal dehyde
polymers; anti-foam ng agents (e.g. polyether-nodif

i ed pol y&f | BharfEsesel Pgaet Fonl iNAsr 6vepy (ee¥amd0 ppmw or
| MPHQMERSL i En G iyl hexyl %Mf?etr%e(jE‘ENat the diesel

cycl ohexyl nitrate, di-tert-butyl peroxide and those
di scltesednFhudss A& 4208190 Cat ColbinFAT -2 Inl the ¥ditgvated

Co'%ﬂ%sél béé@@ﬁ%%) t%%tﬁuEP§$L@QQﬂh%nQ%rglsaconvenlently

propane- 1, "2-di ol seni-ester of tetrapropenyl succinic
aci @re@ﬁnpoﬁyh@dCFC?fCCaEID@@SI@@FLO@sWészeScﬁ taagueed hirreoi d

der&%@k%¥3b1§hﬁétween 50 and 1000 ppmw, more preferably

between 100 and 1000 ppmw. Suitable commercially
available lubricity enhancers include ester- and
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
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
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;
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succinic acid derivative having on at |east one of its
al pha-carbon atons an unsubstituted or substituted

wW@bkiophs28T hydr ocar bon group contai ni ng from 28CT/BPE09064071

carbon atons, e.g. the pentaerythritol diester of

pol yi sobut yl ene-substituted succinic acid) ; corrosion
i nhibitors; reodorants; anti—wear additives;
anti-oxidants (e.g. phenolics such as 2

6 di -t ertybut Vi ploenal -~ e&rphenydienedbaskpies: SUGH «as eN-
'-di-sec- but% -phenylenedlanlngpé; net al
deaéjﬁax}éf)BP%S FrEImMIGEE T HRPT hprov LTV P hECdi ¥kl

base figelirhase 1 ow(18.;0an§00 ppnw or | ess) sul phur
content, it is eferred that the diesel fuel includes
a Iubr|C|t@Oe%ﬁ§h6@P16ln EPre- aduictlikvat 88C0HR ese | CHROENAS

fuelhavtiRg kubrégdd yorenhaneekyi sganyeni-aphby £ esent
at a concentration of |ess than 1000 ppnmw, preferably

bet iEER50CaRdC 1D00 GopARAL fbr @1 it efedraBlyr bet Weett RO =

and ;LQQQ cppaW: v St tiakl e uepANEr&iaddy ravakl abl e
| ubricity enhancers i nclude ester- and aci d-based

addi tivest €t hersq BBPEEFE§ ehtindéts JaPectesttt bed in

the eat thbh er M@ bR RAFILLM @MY RgeapNestion
W th their use in | ow sul phur content di'esel fuels,

for PERARPRBLY nin Caiengaper Byt DaHpiodG iWeHs Aneosrt &nd/or

Spi keSory Eﬁggoﬁupfml%t rofan@l/&_sei ﬂﬁll% Weaks c 4.
(1986) 217-235; - 95/33805 - col'd fIow | mprovers

to enhan@@l$%%rQQﬂQ?Vléﬁ Podradl phwr (Paelkge matter)

WO ’%O%Lye;lizjj:églon il teaaﬂc'ﬂ §§E§r§dc91ftlafe%a QO%MQ &1@5%1‘1 fuel
and an al cohol wherein the acid has from2 to

carb@ﬁ@@ﬁ@hﬁoﬁnﬁsﬂh@fﬁﬂébﬁﬁlUMa@Dﬂ-d%pﬁéﬂénbahbdﬁﬂght
at o%repQEEEé:PélgIJ ylnglt%%effghgm %atle t@ngOOO ppmw (e.qg.

di - i sodecyl
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).

The (active matter) concentration of any dehazer in
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
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
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.
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as fuel additives for wear reduction in a diesel
engi ne injection systen - US-A-5490864 - certain

walzaobiosgeBbsphori ¢ di est erdi al cohol s as anti - weB€T/EP2008/064071

lubricity additives for |ow sul phur diesel fuels; and
- WO A-98/ 01516 - certain al kyl aromatic conpounds
havi ng at | east one carboxyl- gooup attached to their
aromatic nuclei, to confer anti-wear lubricity effects
particul anéycdinl awnsehphor cheselaiftueks, dtnds w@l=so

preferred that the diesel fuel conposition contains an
ant i“PGarPRGPEYEHIE For é7Pr SR P Y PR oMBE NSt onn the

W t RyidRe@nthel UsdmRGERE caNFAProd L0030t DId Qg 1
and/or a lubricity additive. Unless otherw se stated,

t he FEACENY ePRutT &)t c GREehP r BES 6T T Ve REACE U200 pPmv .

addittipresat bng hei di esel fuel conposition is pr ef erably
up to 1.0 percent by weight, nore preferably in the
range fr BH?]OlCiattldlgl@Gé 56%?%1@“% PERP5t I 100G e
PPMMre sd¥ant dgeous] Yohtaih0a 11419300 ipgMyi{ €a 9. tﬁéwygse
75 to 300 ppmn), such as fromO0.1 to 150 ppnw (e.
frorﬁlg]ﬁdtroaQ@Oa]b?)rﬁMltab'Fﬁef?écWQ/@W gpyine crank case
conceptakbhen of any dehazer in the diesel fuel
conposition wll preferably be in the range from about
0.1 to abbuttZRppmrupe. gt FHomEdene 011 teratvurted in
Dpn%h,e noLe; PLef ey %Q'ly cfanBHE:lti&n 15 RRMeastidd sV RNt by
preferably from1 to 10 ppnw, advantageously from1 to
5 pmmgh‘qfhep{%%ﬂ%yrr&@t ERy eortemi drioanbof tany? percent
| Oni] QA3 BITPY ONETe RIRSRALW | | AT 6LaBLY o ber 2600, PRRS,
or less, nore preferably 20 ppmw or Iess,
ConRSHiCEnt | DV f YA B0 Gt Me 50 0P prplrA a1y desthedsandse of
' eachin 7By gugd ddenc! Be fetgrgents addetbhye: (G ernd
any other additive conponents,

total weight of the lubrlcatlng 0il composition.

There are no particular limitations regarding the
lubricating o0il used in the lubricating oil composition,
and various conventional known mineral oils and synthetic
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
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
(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
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listed above, may be co-m xed, preferably together
Wth suitable diluent (s), in an additive concentrate

W@er00adsi2eT ve package, and the additive packageP@EHEP1968/064071

di spersed into the diesel fuel.The total content of
the additives, other than reaction product (b) and
detergent additive (c), in theldiresel fuel conposition
may be suitably between O and 1 percent by weight, and

i s phgbetabty below 50Q00cppautidubydgatiing &¢ ot
Lubricating oil conpositions according to the present
i nvERSCEAEBNt BN E1Gbri cating oil as the base fluid,

and are syidable d Qlipd$€aBSn@N@NYAGChHafke €ase
| ubricant . The total anount of |ubricating oil

i ncoraSaLaReHY | 10 DhéNSuBr PeaRi Mg 0i006npoSF P o sl it 109

| easti 160 aper geaduddy Welghteepsed&fablivn Ant perLangss,ofana
from60 to 92 percent by weight, nore preferably in

t he ¥ &nga<of Lo¥ o%ﬂbfsl%tgo%ev%ﬂeqﬁ By aR6i gt daintPhost

pr efse;ra@QIlyt%na]ggle ) Rrgenef from75 to 88 percent by
wei ght res_l(pirect to the total weight of the

| ubri cat T heCi 1~ 1COMS65i BPBRVETHETE 14PE1RS PhKY iaN &F
I mdAtansnt e ga@qut Reel ubk catding oih HSEGLINANE for

| ubricating oi osition, and various conventional
knoWkaPAEr th%IEJSSCéW_gyﬁPﬁ@}ﬂIC&,e@MeSj rEPrpeating oils

convgni-entLy Hr?% athe clodbr i gat A ngs ldo uggdal sl thergs,
| ubricating oil nposition may conveni ent | nprise

m x99/ ép 7 dhe W.S? Qﬁz’rlé1ﬁ18neW@’r0Q3/]l4sl8eYndW©rg@)hje4]09r3

nor &SRy het 1§, akd S0 Menesal wolds, dngloudepli gk gh o
petroleumoils and solvent-treated or acid-treat ed

i né\ioarl()ll/lll@?tﬁ@:a@l’ll%w%oll/éﬂlﬁﬁe paraf finic, naphthenic,
or m xed Q%ﬁét d re/-napbt henis & %%e%'l&@ MY it

further refl ned
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,
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
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
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.
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W@ xop/oggeneral |y 40-80) and a | ow pour point.

by hydrof inishing processes and/ or dewaxi ng.

Napht heni ¢ lubricating oils have | ow viscosity index
BULRP2008/064071
| ubricating oils are produced from feedstocks rich in
napht henes and |l ow in wax content and are used mainly
for lubricants in which col eu22and col our stability
arei nportant, and V | and oxidation stability are of

secondar yréfpediancenePar afdd e ilndlEki eat tng nidis haveg
hi gher VI Ig] enerall >95) and a hla?O pour point. Said
|ubﬂ1&at i Ag %ﬁb%ro@@&%dﬁ%ﬁﬁ dddEPBEKE 3 cif Y 2

par affefalsra@eda@@ic@fcﬁmgs% hotvl tbricants in which VI
and oxidation stability are inportant. Fischer-Tropsch

deri ved FH%??%%%Yng Lo %u%%%%ﬁ&énpéﬁt?)}‘%@tlﬁ
the J.ubri 9@% %tg{ r%% E%P&h o, & éaﬂgb?s M‘%Cpo. °C,
Tr 6 eriv I in

Fi scher - ricating oils disclose

EP- Aot 86928 Eib A 6_68%41% r WA &7 [ 225488, W07 004dS/36 most
WO- 00/ 14188, WO-00/14187, WD 00/14183, WO 00/14179,
WO G0/08125]y W 99/4¥332¢ EP- 10200290 WO 00718156 and

WO 01/ 571 165- - SN g] eLlgeP pPCSES ablig ppl ﬁﬁé&%a&%g

be built fromsinpler su stanc s or to have
stryctluresrnetiefiedd tio gheerahege prfeo?rpel properd ksl

requld.ed tS}égt heeltéscc | glrl C?%{F?e%r gr}lys ”%hgdgﬁ%ﬁ of from

hydrocarbon uch as o oners
di basiod aoi dso%sﬁ@i®,ntp©yywélcg&$¢ esrnsi, maist demesxetbwaxy: the

raffinate, hydr gcag bon base, 0 | d by t
Royal "But gﬁ/éﬁ 40%%%?'@% arncl:eenzC Wi Wé ?ﬁt a}/sedh
desitgnatli wmi_ﬂ;b(t—l\ﬂ»f‘ t(ter ader raak)narayi lbe convenl ently

used. Pr@ferf\qu lcatlglﬁloub ;,?(i%t] nr%bqll |s coglalt hal%e% ash

from ni neral s an fTohtai n
nNor eontent of not greater than 1. O percent by weight, more

preferably not greater than 0.75 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
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.

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
reaction product (b), viscosity index improvers, pour
point depressants, corrosion inhibitors, defoaming agents

and seal fix or seal compatibility agents.
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than 80% w of saturates, preferably nore than 90
percent by wei ght, as neasured according to ASTM

W@2®9/85028T is further preferred that the | ubriPEI/EPZP08/064071

oil contains less than 1.0 percent by weight,
preferably less than 0.1 percent by wei ght of sul phur,
cal cul ated as el enental sul phaB and neasured accordi ng
to ASTM D2622, ASTM D4294, ASTM D4927 or ASTM D3120

. Pref eraphyiotheintsseastt yay netexcBfvehhent upriLat iidg1ude
0|I is nore than 80, nore preferably nore than 120,

as MeRSGr 68LaE et dimty CHASTRIDIZY Gipr&f éP‘éb‘P%/ld%rﬁeg

| ubrdrg@bl-ngnehb1 hasart ikikneaBts ¢ viscosity in the range
of from2 to 80 nm/s at 100 OC, nore preferably in

the rangéot H5Gmr 3ot o> P HHAEPS Aokt ﬁﬂFéPéF%&P%Fl%%e

t he grargeat of n f4OMAuhe DO ﬂH@Nran dher totaal oanoudts of
phosphorus in the Iubrlcatln ? i's preferab%% in the
rané€r6ﬁ“Fr%ﬁnWF%$@ttom@ﬁﬂIﬁé?ééﬁ?l%y“héVbﬁﬁou rig the
prefemabl yri p-dihe apnges of Jdreahd. O dd B09apereat

by MEI%ht and nost preferably in the range of from

0. 04567909 PerEeAloByt ith ght [PBasEontt 6l el gt 15

of tﬂéﬁ‘fchprby%l@@mm basdher Yhei eatd NG Qightpseferabl y
has a sul phated ash content of not greater than 1.0

per cewEipytieg ghtl, CABP@SPricferably not greater than

0.75 perg¢gnty.hy- weight; and amsioneber agwcmer&re%%tlgr
than 0.7 percent by weight, based on the total weigh

of (IRSREDBr AcatiTP Gilne ThED | UBII THEMRg O8] B combination of
COMQRY LE-ORoPE eiﬁ{ca@ﬁh%ghésﬁﬁétpé‘y asCORt e Of NOLitives,

greater than 1.2 percent by weight, nore preferably .
not tdreearepathani @ glipbierhespliateilgindandlapsed from zinc

prefgraly - no&lgfﬁat eia taﬁ@?lQr%l—Qﬁ@fﬁ@thX M‘Q&@é‘t

based on"the total wei ght of t [ ubricating ol
| ubri cat Thg bidricewpogi pibncomposition 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.

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
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
by weight, based on the total weight of lubricating oil

composition.
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In addition to reaction product (b) and detergent
additive (c), the lubricating oil conposition nay

wo eoovles28tonpri se additives such as anti - oxi daP@BEEP2008/064071

anti-wear additives, detergents other than detergent
additive (c), dispersants, friction nodifiers other

than those of reaction product4(b) , viscosity index

i mprovers, pour point depressants, corrosion

i nhi bi tompl@tﬂ aRfficgeagent sciehtd tseal cbtXr@dnisealaitive
conpatlbl Ity agents . Antioxjdants that may, be

conviénli) ehf Ry Iﬂ@édoei AEIeGd et hBS el 'S et aor Pb?n tHgosition

gr ouprcofiganbak ComdeXisdant s1 a8/ 014 phepakhgre and/or
antioxi dants. |In a preferred enbodi ment, said

ant iOXPYERESE i Pr%éAt in an anount in the range of

fromO. 1abReied, pRY @@Bblbyrcy\@mqﬁta,ndrr@h@r@a@{@r@%y skfts
an amount in the range of fromO0.3 to 3. Eercent by

wei ght-ChaAge mpetd ;ﬂSefd@FésB?nFﬁ HH SROGAEPBES] FO tHe

range 19hatE@m Hh Sodr chedSopes Cﬁ%rlbsét\&@ﬂggeh basgsk N on,
the total weight of the lubricating oil conposition.

The 47uBr PEREPHELDI I ROOHPSEF t @%nt%wr@@ﬁ%n%ﬁwvom he

contaidund sShRgk &ciziNeidistBophosphala sek . a combi nation
of two or nore zinc dithiophosphates as anti-wear

addi ti veBUrtHe T each 2 Aer dit WieGpiesphat £Obeihghur

sel eclted, fEQBl@yI&%éﬂth%¥5ent9'éﬂé”pre%%rred
al kyl aryl - di t hi ophosphates . The | ubricating oi

conposi t TS ey geMEFAFRF o€ oritidiNiente hehe ahger isfatfipgnpil
0.4 éo%p%s@tﬁ?@ﬁcﬂk} OhtWehghhe of - Zid1C diy EQEQPQ@éphat €,

based on total weight of the |ubricating oil
conpegiergents Addi ti onal or alternative anti-wear

addi ti ves, mayghe t%o%‘é%tgﬂﬁ | yhd1sed ahnsthgn L uby 'a“s%t B tent

oi | conposition of e present invention. Suitab
altéﬁhé@ﬁvéUbh¥¢aanﬁ'Oaddppmn@%lﬁkﬂﬂ gdea level Of

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
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
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
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.
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bor on- cont ai ni ng conpounds such as borate esters,
borated fatty am nes, borated epoxi des, alkali netal

W@ 000905028t al kal i or al kaline earth nmetal) bore@EEPZN064071

bor at ed overbased netal salts . Said boron-containing
anti-wear additives may be conveniently added to the
lubricating oil in an anount- 28 the range of fromO0.1
to 3.0 percent by weight, based on the total weight of

| ubri cat rng DidriGRARASI bi DNconfyiGabndehey oo i i(@laher
t han det er gent additive,éc)) that may be used in the

| ubrSCCaPAg2Bi FSE0mMFEs AL PBRT PRt e Bné SoPT bt e?Ply

sal iepliate andioranphenate and/ eingdlqphenatesdes ergertrsent
. However, as netal or%anic and inor%anic base salts
whi ¥ #FéTlsed* A Uétergent StEant’' ot Pbut Bt 81 ihigating
sul phat ednpshi €ont ent of a lubricating oi

conposition, in a preferred enbodi nent of the present

i nvent i oMM SafuRts 6 Ut REddict -9 e¥naple may be used

m niimHsede EHE tHSIJDLRNvI NS QEEEK it id1MRIaRtabO1 fal1Q@My1
sul phur level, salicylate detergents are preferred.
ThuSRGCANAN pF el €rd €8 temiSoli Areh?Sed HE IYaBAPEat i TR-Bid Nos-

conpogitiben Mey7 LNt aisn2ene Qha Mf&;43al.i cylaterreq
detergents . In order to maintain the total sul phat ed

ash CoREERENBF HE UAFPPEAEPRAGS WIFITEBHPESESIti on at a

llevel of gprefarabley AQto9i eat BladhanploDeperaent, R
wei ght, nore preferably at a |evel OP not greater tﬁan

0 .?@“ﬁ@ﬁééﬁ?lbyu%ﬁﬂ-éﬁttﬁﬁdlﬁ%@ﬁcﬁﬂiﬁﬁepé%l9O%EO%#qk9ﬁel
of nof.igreatgr Lhan Q. 7.psncent hy,ueight, based,on
the total weight 'of the lubricating oil conposition,
sai dsgerergentsl bt proePerabry askdhen rarpuntiadry e

ranQﬁmQﬁ geQSaﬁ@ éé%fieB%nggﬁyf@hé“%d%%ﬁymgpg? Such
preferab?y from1l.0to 9.
viscosity index improvers may be conveniently employed in
an amount in the range of from 1 to 20 percent by weight,
based on the total weight of the lubricating oil
composition.

Polymethacrylates may be conveniently employed in
the lubricating oil compositions as effective pour point
depressants.

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.
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percent by weight and nost preferably in the range of
from2.0 to 5.0 percent by weight, based on the total

w@weioglso28t the | ubricating oil conposition. PCT/EP2008/064071

Furthernore, it is preferred that said detergents,

i ndependently, have a TBN (total base nunber) value in
the range of from 10 to 500 ngeKeH g, nore preferably

in the range of from30 to 350 ng. KOH g and nost

pr ef er abbympduridre whapgenlf Her 0BhbOn1cnt300upBa KQH tthe as
measured by |1SO 3771. The lubricating oil conpositions

nayJé@ﬁFFﬁ%h%ﬂFVJCGHP%??FQﬁ?“aéﬁ-F?%E:%P%ﬁérggﬁ{ whi ch

I's preberabl yiadmgeadsi ham@noept éfte,r abgeefially
fromb5 to 15 percent by wei ght, based on the total

wei ghELofLt A1 WB €at P hef i | conposition. Exanpl es of

ash-dfdree gdhspeisantse whijch may be used include the
polyalkeggl succi ni m des and polyalkegﬁl succininic
S 3

acid est & ABIEd oA Bhpangse TPAt Nectional fluids
136 6496 1664140, £H$%%%lénaﬂgpﬂlﬁ@ﬂ3%aver§£eié£%k one

di spersants include borated succini m des. Exanples of
yiséb@VPQhPEH%X?XQﬁﬁK&¥@P§ %ﬁ@t?ﬁ%nﬂﬁ%ﬁﬁﬁvénPé%@@SF%Kﬁ&?ge
in thaubEEcRli g Oivn)CRRPOSLE i &N dNGhudeot Agy at least
styrene-but adi ene copol yners, styreneisoprene stellate
copsiifmePsaandc e’ pellyrechatfylate copol ymer and

et hyl enepi pPYLENS. CAPBLY FBRSno UCh04 $60ShEYub NdeX

i nprovers may be conveniently enployed in an amount in
t he Namgeeof 2t eioim Pt @h20hper ckntshynweinght QIbastEdromas
thelﬁgﬁglp@g%gpghgg the lubricating oil conposition .
Pol ynet hacryl ates may be conveniently enpl oyed in the

| ubri cat ilAg) oi MieghpuoiupPisenst agPreffrecttitee 1poaemipbiaftion
depﬁﬁ%%aﬁ§§roxyl 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
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,
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
groups; and/or

(A9) moieties obtained by Mannich reaction of
substituted phenols with aldehydes and mono- or

polyamines.
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Furt hernore, conpounds such as al kenyl succinic acid
or ester noieties thereof, benzotriazol e-based

w@owposmes and t hi odi azol e-based conpounds nmayPGEEP2008/064071

conveniently used in the lubricating oil conposition
as corrosion inhibitors . Conmpounds such as

pol ysi | oxanes, dinethyl pol ycydl ehexane and

pol yacryl ates may be conveniently used in the

| ubri cat rng ©jdr GOPasi hi@roas el eanatingl in the above
gent s. Conpounds, whi ch may be conveniently used in the
IubQQEﬁfﬁﬁﬁto??dEbﬁﬁﬁklWPbﬁh a8 EEAS ik 5pegg%ﬁe

comatihBihity ageits darel gdeidf ofaLxampheer- average
commercially available aromatic esters. Deter

AdditGleEeuiey Thdtet @rgerf Abemtiveéq P PoP- t?l%peClallY

f unatricenah 3f Lo ds @fo,t he preseatidmvenki goot ¥i cald.y
have at | east one hydrophoblc hydr ocar bon radi ca

havi g 14 2AuRBEr BRAEHAGBYRBPER PG [ASHIGRE S MATPF L Frgmt D

85 tQn gn@@@oﬁnﬂuﬁttm%a§BlQPem6Eé@mxﬁQ@§ty $§§ﬁCtQQB and
from (Al) nono- or onan1no gr oups haV|ng up to

ni t régen é?@h%decﬁokMﬂléﬁnéﬁ I@Qﬁﬁo%ﬂﬁénﬁltréﬁ%% %ﬁ(ﬁﬁe

has hasieopERPES tl SnukAY 1 Nhtd G ANAWRSLtEhy1 radlcals
appropriate in conbinati on wth h roxyl grou

hydresl hgreups icdmsinal P obe wi ¢4 n@ﬁ@ece@lﬁm%@ﬁq 560

gr oups o508, Whi, Gha.ats digast £epg ¢ regenpat om has basic
properties; (A4) carboxyl groups or their alkali mnetal

or t hei rNaP kbt ife neaPERTREE Al o' dies APPAS) TsUNTOife
aci ¢ g Qkﬁeﬁt%dcﬁf‘&d‘esa'llﬁ@hhdgeﬁﬁé J‘_Qﬁl%lwliﬁlg' ne earth

metal sal'ts; (A6) polyoxy-C2- to -Czi-alkylene groups

whi ch aréddltlves comprising mono—- or polyamino groups (Al)
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
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
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-
triamine, triethylenetetramine or tetraethylenepentamine.
Corresponding additives based on polypropene are

described in particular in WO-A-94/24231.
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term nated by hydroxyl groups, nmono- or polyam no
groups, in which at |east one nitrogen atom has basic

W@e@peseses, or by carbamate groups; (A7) car bBXIEP2908/064071

ester groups; (A8) noieties derived from succinic
anhydri de and havi ng hydroxyl and/or am no and/or
am do and/or imdo groups; andBor (A9) noieties
obt ai ned by Mannich reaction of substituted phenols

w t h al dehydes: and reened adqapolwamdesri Ihey monoamino
hydr ophobi ¢_hydrocarbon radical jn the above detergent
addidiVes, {hi ch erisiir 8¢9 ReSAadiefiiate °85rFhbi PT ty7S n

t he kase ibhUupoaltass arnyBher saverage makesyl an yeighie
(M) of from85 to 20 000, especially from113 to 10

000,999 SpaPt i Rt EreFZGin800°t ot BUDP. TPy pPRal With nitrogen
hydraphebi 6r hydtacarder hadieqds,o-esReckak! Mx%gfﬂen, as
conjunction with the polar noieties %AI), (A3), (A8)

and JCAS¥ 1PPAct uid pdiqarkehs" ¢ potY@I%ef *Pns ), such as

the pol yprepenylordielkybut eaylc anrd Rehyk$9bw eMHoanino
radi cal s each having WMh of from 300 to 5000,

espEEiCaPPy (B bni 500 o C2B0UNGH PRAFLNGHLEr L¥PBm 700 to

230Q,01N08sbi Pk £ NG BX2RRI 85 il AhAvE anosps Oy
detergent additives include the follow ng: Additives

CoNPHRSEAY S b nde B gidopa i Ao gty AF) Lhf eamino

pr efarabby spol y alkenemanos »op, pol yalkenepekyam 680 262,
based on pol ypropene or conventional (i.e. having

pr edoni ndAtt Yy iGR eOARK 1doub] B bondspupel ybat ene or
pol yis0but enee hayi gy -0f £ PmMB0Q 09000, c\hen 4

pol ybut ene or pol yi sobutene havi ng "predom nantly
i nt eedlerdoubl eedonds pusdarty ¢h nHeisebatands ey an

POSiLic@n)cane HSE S A SLARLE NG 1B & 8h8ni B £H€00 or from

prepar ati on o? t he
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.
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
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.

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



10

15

20

25

30

additives, a possible preparative route is by
chl orinati on and subsequent am nation or by oxidation

W@toovks028bubl e bond with air or ozone to give BGEEP2008/064071

carbonyl or carboxyl conpound and subsequent ami nation
under reductive (hydrogenating) conditions. The am nes
used here for the am nation-mey be, for exanple,
ammoni a, nonoamnm nes or pol yam nes, such as

di meidiyl am aoprepwramcaepoel hydened amvBebeen converted to
di et hyl enetriam ne, triethyl enetetram ne or

t et 46t Ry FehepBtitsnidte 215 Eot Pesiordi A addP i+ ves* ased

on pehyprepensr afe desebikbedgtsuparddscuybah Facted with
WO A- 94/ 24231 . Further preferred additives conprising

monGAFCRE L§r SUPRM(IRY): arEChheRidriEFe At 8ihs protRtS

of thetheackiom piroduclhs ef 5pol yigohulereschayénge adinly
average degree of polynerization of from5 to 100,

wi t FNPEFBERR Wi tes ol HERE ures G nidfr Q@éﬁrb@ﬁ%éél WO-A-

and gxydens, a§d@&ﬁ5§§é@%@lynb@aﬁéé&nﬂda%ohﬁlnatlon with
WO A- 97/ 03946 . Further preferred additives conprising

mon@&kieo A8 F BERRN Y ANLAALESE heled Mo ey (dBP AP HahEmines

froqkp%bxyggp@§§ﬂﬁuﬁpOX|des by reaction with am nes
and subsequent dehydration and reduction of the am no

al cohol sH9@StHexT oBed 1P AN Pat i i gr aFAdDE- RV E2Ghelr

262.5,Addit j\¥eS1 COMYIkS AGe NELFOn GHAURS s6A2) . (Af) are
appropriate in conbination with hydroxyl groups, are

preﬁéﬁé@ﬁ?biéa@%ﬁéﬁi pecadcts dfkPoing sobutene’sa hadlitg of
an %\ﬁe gld&giﬁc?sx%cﬁl%ltlé”eéézééé&’lb%fd fropype£9,1400 31

ron11 , ni trogen oxi des or m xtures of
nltﬁﬁgén6éﬁ|@%% arndiadx pgentiass degoid bednilh parid SHrdar

In \WohAe 98403367 aa!}% \éQnAbQ%Qé’W%ganIBSéSué?fcﬂ on

products are generally m xtures of
ni t rIopeipiesobut @Hes Cetgroahphadditives such as

bet a;diNi LEOROL % SERWEENE ) Bk X ethines .

Additives comprising polyoxy-Cp-Cy-alkylene moieties

(A6) are preferably polyethers or polyetheramines which

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
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
properties. Typical examples of these are tridecanol

butoxylates, isotridecanol butoxylates, isononylphenol
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hydr oxyni t r opol yi sobut enes (e.g
al pha-nitro- betahydroxypolylsobutene) . Additives

w@opse8hg hydr oxyl groups in conbination w tPCTBP2908/064071

or polyam no groups (A3) are in particular reaction
products of polyi sobutene epoxi des obtai nable from

pol yi sobut ene havi ng preferabl3g predom nantly term na
doubl e bonds and Mh of from 300 to 5000, with anmonia

or MItBxy0LtHO| ¥ IS sasutessT ihed-dynapast hgaul ar in

EP- A-476 485. Additives conprising carboxyl groups or

t heit CRPRAI At ARt HIY Gr-58 kAP ner dart R tefal e%% EAgFCts
ar e \pref enabhys copol yners of C2-C4 Q -olef ins with

mal ei ¢ anhydride which have a total nolar nass of fro

500 to 289800 Eid WHEF &F ASDNE T Cof St e %%Fﬁﬁkyﬁ

groups havecbgen, convert ed hiondhe @l kalki chetalp®fylic
al kaline earth nmetal salts and any remai nder of the
carﬁﬁ%ﬁﬁ @FBﬁp%o%%éjﬁéénaﬁE%E?%ﬁiQﬁiﬂ?l§Pé6h0+% Rpprticular

am S djt r Q i-n_particul i

2 At SR AL LTl G108 QP T phel LI sl B R, -
val vesseabewean Eﬂntuamaﬁrasnd@Sﬁk{ﬁbd8lﬁlvw}ﬁﬁhe mono-,
87/0 126 dvanta usl used.in conbinatjon wth
othéﬂ de ergen (%8gt|vé§ gac ed m%ﬁ i TlEhatlc or
buteneautmesaord$xﬂqp@t@emaMtnEﬁxlyrAddmhbﬂesesnamrakndmgls
sul f oni ¢ ta(:|d Eggﬂy %rlthe r, alk e g av1n
earth mstal 83 ABY are? p?é?eréﬁ aFE P gr
al kaldrnexeapt é, nﬁﬂdm 6S&bt840éaf%bﬁﬂd@ﬂmssu|ﬁyplcal
osuccinate as. desc din_ particu

o BRI TR s o e TP (AT rgoBas v G sse
meaﬁfamdtaaMab@sus&ﬁx@Mvaanage@uskytmnmemmbtmaaiam

ot her detergent additives ch as o)

oo e AndT oro Aot e RN oo o Lrbuctha ot i si ng

polmaxyrEBeéénﬁikyI&ﬂvh pobettes also have carrier oil

properties.

Additives comprising moieties derived from succinic
anhydride and having hydroxyl and/or amino and/or amido
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
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,

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
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(A6) are preferably polyethers or polyetheram nes
whi ch are obtai nable by reaction of C2- to

w@ywvabkanol s, Cg- to C3Q al kanedi ol s, nono- oPCT/EP2008/064071

di - C2- C30- al kyl am nes, C] _-C3Qal kyl cycl ohexanol s or

C] _-C3Q al kyl phenols with from1l to 30 nol of ethylene
oxi de and/ or propyl ene oxi de a&idfor butyl ene oxi de per
hydr oxyl group or am no group and, in the case of the
pol yeiner oanw%mméss@b&aqag%tﬂﬁmwmmam nation
wi t h anmmoni a, npnoani nes or am nes. Such products

ar e GESEV i BRET T HAHARY 66|18Fh¥he -S43 875, EPA- 356

725t ERP=AL 1§00 O85: ranteh1HS- Ar 4d 8t 4G ihBpt BEy CASNOS  The
pol yet hers, such products also have carrier oi

proﬁéﬂﬂﬁégbuﬁ?%ﬁ%éﬂﬂé%éﬁﬁF%Q ot Hes @ayr 8L EF| Hetano

but @xphahesend sabd lypi%agme@@ﬁmI@n@/&sobutene having Mn
|sononylphenolbut | at es and pol yi sobut eno

but SXy[F&aPBs3 %%dt%r Oxy| ate’ arffl EiseyucraeMannich bases”
cor respeadingpseact iR cpEAdNst Sy WA B -armonia,

Addi tives conpr|5|ng carboxylic ester groups (A7) are

pr ef er abFye&t&Et Y 70 hﬁnﬁ@ter%ﬁ“t G Ear bok Wi dei gse
\Mt|Tdn%@@oﬁﬁ@'Pbﬁu&@%%b%r@ﬁn@o%NQﬁﬁaEk@s@ﬁﬁtiﬁﬁgﬁﬂion
those having a m ni num vi scosi t mm/s at 100 0OC

, asaésénpbet 1?ﬁ%%NQQecUP5F09$PTE9@&@38138 99/ger gfHg-, more
NMONQrre 21 0) £{|féﬂg%o%xg|Hl§§é§ghigﬁﬁ%aﬁﬁ¥n$edetergent
aliphatic or aromatic acids, and particularl'y suitable
esté@“éﬁé@h@gsaOWYQﬁQR&ObBéIVb@%o%ﬁﬁ?qﬂoﬁgdéﬁalnhaVlng a
representabivesshaving Lor »example, hromfut 0,24 on 300
car bon at omns. f%plca representatives of the esters

ar e tadiopabes, PphtHaldtves Fhe sephtdadratce@sfaining detergent
teraphiabates andh U OBLLI Lahes: Ohnd 3e0chaRole of

i sononanol I sodecanol “and ‘of 1sotridecanol . Such

pr od@@t@@mahgﬁ)r hmle/aclésremﬁeMa@niclpr@fpému esd. paHG tiarss

Connﬁk%EggmﬂgégyiQﬁng%%Egﬁgl§fqgk?%ﬁ%&%@%n—containing
detergent may be a polyalkene monocamine.

Reaction Product (b)

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

R1COORZ (T)
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
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
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anhydri de and havi ng hydroxyl and/or am no and/or
am do and/or imdo groups (A8) are preferably

w@rwespsendi ng derivatives of pol yi sobut enyl suBCi/RP2908/064071

anhydri de which are obtai nable by reacting
conventional or highly reactive polyi sobutene having
Wh of from300 to 5000 with-m&keic anhydride by a
thermal route or via the chlorinated polyi sobutene. O
par tingél-anpt 84 esednaaloe dere vatives oMpishaaki phadi C

pol yam nes_such as et hyl enedi am ne,

di etHiienat v amtheit tlrelaéFh9P%r11é¥%1icP%’ﬂ1 q&cpp attached to a

t et raetlyl enepesnt aidneyarSushoaddiddwes wate €esciidado
in particular in US-A-4 849 572. Additives conprising

noi ethaes Rebtral méd aby Mannbeth reacbiben afosubstd ttikedat
phenols with al dehydes and non or(Pouyan1nes (A9). are

pr ef'&abl §F eatt i prodiues bf and RT carries’at’least one
pol yeebutengrsubstituted phenols with formal dehyde
andnono- or pol yam nes such_as ethylenedlan1ne
dleﬁﬁyPeHQ%?Fah??k? Ay iLBEhyF et B PN (RE, carboxyl groups)

t et rgetchyl enepent A oebodhdethytamunepropy! am e lar sun
The pobﬁlsobutenyl substituted phenols may stem from

convEntHoAaf B¥ HiYhSy ofehbei ¥e<Pullyi8dBat 8het W fg I i1
M of rfalhg@ 308 &@e@o%acgﬂgﬂ cmwlﬁﬁ@u%@ﬁﬁoﬁ@% Ghhe

bases" are described in particular in EP-A-831 141.
Pr effFEBIFYORt e Yt gent BEATETveEEF1G48E in the

fungidigrabstl uhdss apgandhngnt Qe tde-iR1=e36¢RE i nventi on
contai ns_at |east one nitrogen-containing detergent,

more prePEPEHIGL AL ISgast PohEs WITHIGEERCC 6nE af T rrrample

det §/.36Rk -69RY BLIHANG 2 Khydi ophobl G IdrLeeaEBoR, & adigal seq
having a nunber average nol ecul ar weight in the range

of firoRR3G0T 5000 PrPEEFEr &bl §, PrdReTtion of more than 20

ni t rp%&%@nﬁéo%axhé‘i Jdetergenty snsel @c%fa%dziﬁrﬁéQ@erQJ %/p
conpri sing pol yal kene nonoam nes, pol yal kene Manni ch

am s ohhd poflyal keygicular 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
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
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
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:
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succi nimdes . Conveniently, the nitrogen-containing
detergent nmay be a pol yal kene nonoam ne. Reacti on

wee@dss1b) In a first enbodi nent of the preseCE/EP2008/064071

i nvention, the reaction product (b) is a

pol ysubstituted al kanol am ne derivative reaction
product obtai nable by reacting3 preferably in a
thermal condensation reaction, a carboxyl ate conmpound

of f@r'ryub@a&l@leoaar%o@law dMMpHTIdes Soant@&hahati ¢
g__ hydr ocar bon radi cal; and R is hydrogen or
al kyI néﬂ%tl%?ald@l )?ﬁfrago%/%ﬁ%ﬂed OF SHFORT UM Wi £h an

al kanol ami fg,0f 1tikeihowaubia dde NHR3RAC&H draharel AnR
and R are mdependentl;f/ sel ected from hydrogen atons
¢

and | i neA?aoriBtakChédT ¢RaF n" $RATGEAFBoh” gt oulds>T t he

carbon chaipeftumdi ¢anks, 0@11&;@1@} et Fféﬂ@ﬁ@&l@m one
or nore -NH groups and whi ch optionally has at | east

one hydr 6?‘(?‘13%‘?%@6 &PEadhtd "t”otha 4 BoAT At At bfoft K&

hydr ocar hop @5 OWhin.t h the proviso that R. and R are
not both hydrogen atons and that at |east one of said
resi duesefEHY RETEAPr PRSAHEATTastofe CAYRIP &S )grPdup:;

in a molap hatd or0f Hheon SO 1HiOHPS1 6961688 RAXW: spersed
groups) of the carboxylate conpound of formula | to

t he nol ai™ sns Wit aBHcand INH grioups Sor st Ret al Kerdleranivagh

of formulgelleddtdnhangdge anchindan ceashh on: Goendit i,0Rs
supporting the for matl on of a reaction product

conpri si hg porykdsstincacese avkdlsl tamPABaders vidtdveesaid

Prefer ablfyrstsqgé;inpgqlaxﬁygs;éﬁéged (as for exanple
pol ycar bonyl at ed) al kanol am ne derivatives are
Conﬁﬁfgegeactlng the compounds by maintaining the

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
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’)
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
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
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in said reaction product in a proportion of nore than
20 percent by weight, preferably nore than 40 percent

whgoonmesget , and in particular nore than 60 perPEREP1998/064071

wei ght, based on the total weight of reaction product
(b) . On the other hand 1:1 adducts are present in a
total anmount of 20 percent by3#erght or |ess, nore
preferred at 15 percent by weight or |ess and nost

prefiarred at;a s=vely gf 10 éggﬁ‘é %%Wt y %Eé%)ﬁ Qr, less,
i ke ébou? %%1 t o about 10(j rré ou%91oto a oéihgror
aboutertebend abduigsh orabouesPduw dbdle 4opertentllby

wei ght, based on the total weight of reaction product
(b) . Accordi ng'4 @) &5¢ ef ef# kxf enbodi érit) reaction
product (), is,obtained by a process wherein the nol ar
ratio of the -COO groups of the carboxyl ate conpound
of fornukaandtsp aree ingkaendem lof f@AdmaadcNH groupsitefiers

the al ka i.ne .of I.is in _the range of
about 159§m?£;‘€3333§ P%gﬁg?%?lc e ré}:rsgfo 2.5: 3.

Pr ef er abVyisreawvt iaon ipredectof b)) tics 3f oppelfleyplay O or 1,
process cogprising:(a') heating a carboxylate conpound
(s) of forrmula I (optionally being dissolved or

di sperseddins anywiHdxahl erl hopd il it daesrodtula 1v
interfere with the reaction) to a first tenperature in
a first tenperdt e rz8Age, allowing tHeéVpreferentia

reaction id w ' 0 . t
al kanol gﬁ%ﬁ%ﬁ?gﬁﬁf,ag%§%%@$%%§g§% gﬁ g?ﬁéﬁ% %ﬁ%ﬁﬁé
conpoundéseofatfioredyl, azl haf opte crralel yabee ngs di sEdlived

or dispersed. in a suitable liquid which does not
interfere with the reaction) under controlled

condi ti opsth N1y deioviieoaveid @hahacrease: ofott Beth
t enper at ure above said
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.

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.

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
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
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first tenperature range; (c') reacting the conmpounds
by mai ntaining the tenperature in said first

W@ 209p@s@sur e range; and (d') increasing the teP@QEERI003/¢54071

of the reaction mxture to a second tenperature in a
second tenperature range, allow ng further
condensati on of residual free3farboxylate conmpound (s)
with any reactive group in the reaction mxture,

prefricabkyruntiéd Bihenenpuatt 0bn VeireritGondensas£id or
equi valent if the carboxylate is not a carboﬁ%lic ,
acr&O“W§r§%OPeaé?“e&ﬁﬁFtFBDtB%p?%%bﬂé¥|éél53 urt gritable

reactdaan ivat esr HHeheisableyuishend idstnahegpecad Wie ive
step (a'), (b') and/or (c') is kept in the range of

aboﬁurf@@rt BUabbtRY FE5°6CtY 85%: %@uﬁjrﬁ?ft’}c?om%odiowever'

140 RCconeEneboda 12¢ thecabouty 135 eaerPref esmbly,
the second tenperature in step (d') is kept in the

r angé Saueb0S P60V YT0 WCLovengleabbtit "EFO E oCabdut t W00 S
0C ,(0f.ahadtr 175%t qrakeuted 900G ands) arparyicularly
preferred enbodi nent the reaction product (b) is

obt ai nedThy rEdet' GG PaxE at boxsAeeonpfips ofC féwul a

I widdhpannal kapolg agne1af 1f 95 nad aldeq wWherein R and R
|ndependently of each other represent hydrogen or a

resi due BRetHEY orddPRAFLE C1{3qdERPlrpganNppn yr a2 )"z R5
(I'11) wherein x an( d dent | fronreach
SR R SR e R L A

y ISnﬂ§®BnamalD¢egEkﬁmboﬁ booBs ,amt efyerabky Otais land

?Rﬂ&%ﬁb%i?%%if%%&ofnrda3%egegg§nQLx%ES %%E eLgb£§/from 8 to
30 carbon atoms. The hydrocarbon radical is preferably
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
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
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,
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-
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wherein z is, independently, as defined above,
alternatively, z has the sane value as z defined

W@Rwve50281 t h t he proviso that R and R are not BPQI/EP2008/064071

hydrogen atons. In a further particularly preferred
enbodi nent, the conpound of formula | is selected from
C2 3] -, preferably Cg 3] -, 3vore preferably Cg 3 Q -

, even nore preferably C] _Q 2 2 -carboxylic acids

and calgybuest ers-ddgneaty1 Pref erabdyireheycpapepnd 19f2, 2-
formula Il 1s selected from pol yam no al kanol s,

wheﬁéﬁﬁeéﬁ¥lﬁ?03%%'He§F@MéslF@%ﬁﬁV%QKQQYHdeO%Q%V%ﬁﬁ'
t he n@ttla@npkgp@lr asgpitflﬁ obcthe 4@ M rl kbnswhereidhax

is 2 or 3, is 0o zis 2or 3and Ris
hydrl&Wierérs‘éc?e%? d?u@tafﬂ%lﬁéﬁor%ﬂg?lle\? oA ©peartIEHL
pr o ei ns of
speggﬁigaiéa%§$oﬁgsh' o gstdé carg@%%ﬁat%&%%ﬁ%dund

or arudebykylE@@x&ﬂﬁﬂy&unaecoﬂ@%nyﬂqn@ekﬁdstylea@%guﬂdeCyl,
and at l,east ong, %le‘%gﬂo' i, 08y que‘%%o% kangl, .anne

contalnlng second {aht a3’ explal ned 7 n Rore det ai
beIGNV1dbh§lreaetﬁanvqmiodpehta80$xﬁnﬂh§%annsmatumﬁgtacqsyl,

consj sts of ,a cqlcé?<rnxtur ? onst i tuegtg _the,
pr of 116 8F Y whi &R D& Hg ’ sugs?a% ypr ede ern1ne&“b

theJﬁﬁa@tsonhc@mﬁaﬂkmmsOgé saddxmunmamsuonalThﬁomers
reag%fon Eroduct is, as such, a suitable additive for

t he $&€°fui d and normal |y need not be further
purifiedapradrertya u&aicihem@yCEHHHEDHEytlhOMEVEHLedMEd from

concentra sar n order to

residudl ° gg vént oﬁqéi ¥% a r%%?ﬁﬁ?aggn%E??ueﬁ? roor
(e. grawahen) hy@fodwb%ctfggleswml% ich-0any . t Jhe Lo,
"car boxyl ate conpound" refers to any conpound havi ng

f or MHCAS) a8 ©ef i siedralbogehenyl, 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

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

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,
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The term "aliphatic C]__3 -hydrocarbon radical"”
denotes an acyclic radical which is conposed

waawsnamsi al |y of carbon atons and hydrogen atBEEER29AS/064071

conprises from1 to 30 carbon atonms, preferably from8
to 30 carbon atonms. The hydrocarbon radical is
preferably an al kyl, al kenyl, 3al kadi enyl, al katri enyl
or polyenyl radical . Those skilled in the art wll

appnesaat entyhe gt mimnpunber scefdearhoanat ensit hat
need to be Eresent i n hydrocarbon radicals of the
var iOUStdeyr Eee bt IEALir APF oS -3 W IEPKY FRY Adf 35 Catdy

comvenigntly be,seleated | omd o0opliokhokat £als: ron

whi ch are |1 near or branched radicals having Trom
8 cardhidraatonsviand o300 aolkglca@thakgmahl@h:&neexample

[i . adi cal j f b
R T T S
q _ dmdahhyﬁenﬁﬁjdaﬁskwaﬂhyhylettqﬂrad$cpd@pyyl

b b t ut I
o LS P GRATT O HeA g Lt BN mutyt U T Bty
3- m&th@bbadyényﬁ,rﬁH@ﬂﬁeahyé@ybpyhpobaeuhykpropyI

hex th I ,.2-di meth opyl ,
e HeePsani e MR e, A A TRLINRRE PPy
4- n&mhybpeaayienﬁl]:pamtmebhyﬁtmngm“ hbxacosadlenyl,
3-dinet hyl butyl, 2, 2-.
o TR pg I Y g apedeBRIR B P EragBifaienit puc 1
1 etdyylabatiybny 2~ eﬂhyhbubmbtlﬂutuiuﬂzﬂbbmﬁeshyhp@npyl,
rineth

yl
eghnpaﬁgsn%? ygbrop tlﬁe%?yfso%ﬁﬁiﬂ ?he|The
COﬂ&ﬂEﬁUhﬂOﬂ@bubB@ﬂRﬂ@sSmab Bs Zeetdyl hexybn;uiaanpkﬁs

of -alkyl radicals are octyl, nonyl, decyl,
und§g§ﬁ?%%8d£%%mj tridecyl, tetradecyl, pentadecyl,
hexadecyhn hepiadeeyly] ostadecylay nonadecyht;leieosyllected

hencosyl , docosyl,
o Cs_g- algétrienyl radicals which are tri-unsaturated

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

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,
pentadecatrienyl, hexadecatrienyl, heptadecatrienyl,
octadecatrienyl, nonadecatrienyl, eicosatrienyl,
hencosatrienyl, docosatrienyl, tricosatrienyl,
tetracosatrienyl, pentacosatrienyl, hexacosatrienyl,
heptacosatrienyl, octacosatrienyl, nonacosatrienyl,
squalatrienyl, their constitutional isomers, higher
homologs and constitutional isomers thereof. The
olefinic double bonds may be present in conjugated or

isolated form.



10

15

20

25

30

tricosyl, tetracosyl, pentacosyl, hexacosyl,
hept acosyl, octacosyl, nonacosyl, squalyl, their

W@owshs28t i onal isoners, higher honol ogs and PCT/EP2008/064071

constitutional isoners thereof . An al kenyl radica

may conveniently be selected from C2-8 a | kenyl

radi cal s which are nonounsatuB&ted |inear or branched
hydr ocar bon radi cals having from2 to 8 carbon atons,
as for e}{aﬁ@iﬁerﬁ_}th@)ﬂ'lcal 1 9rgrgt=0penyh, udsat @-ataad
3- butenyl, 2-pethyl propen-3-yl, 2- neth% propen-|-yl,

1-, %;neag ogn@rqp @ﬁﬁphailc %yer§a 20 L ﬂlcal

5- h@%%@é'rabiy h&vin@Btrofh 8 Bo andL-eptenyk, land Four,
3-, 4-, 5-, 6- and 7-octenyl and also their

condti"Fut Pofiab* |%P§Eféﬂﬁc(§@°@’@l“§11k8ﬁ9pl? R H s

Whi ahaaihe c BRSNS Wirat edel hNgadr amBRiarehed analogs of
hydr ocar bon radi cal having from8 to 30 carbon atons,

as fir ekanpl @l tetienynd ﬁéh%ﬂ¥1 L&yl undecenyl
dodeceny Lr fdec I t yl nt adecen
hexadeceﬁy I%e It §€SH£? Sy 3”‘ TO S n%ﬁa éﬁfﬁrably
ei ceseényk; ahEﬂLO§Eﬂnp,,wu@cbsemy¢ lﬂneazosenytanched alkyl
tetracosenyl, pentacosen¥ hexacosenyl , Etacosenyl

O

S

oct 4C6SERY| NEWHHACTSENY TOsqUEIEIRA AtORelr Examples

constrd-dbironad ﬁ@@ﬂﬁfafahkghefa@ﬂﬂﬂkﬂgétﬁyg ethyl, n-
constitutional isoners thereof. An alkandlenyl radi ca
naypa@@venlen®¢§oﬂyi,sal@uteﬁ f2-omtG4 ,giabkadvenyt tert-

radlc%l hgg lo agéaaé $teg Iln%%%yggug%ﬁnq?ed

hydrocgrbon r car
as MGmhgxanpyE,bﬂﬁ&dmanybtypenzaﬁﬂemwkhhepadpghyll—

hept adi enyl 9 ctadi enyl and their constitytiona
|sor$%’(r%":i 1 %@qga q‘aﬁkédlé%§ f%ﬁ:égﬁé %h?ch are
d|umsaEthupdoiynﬁarn@mhpnpenhﬁd dreacanbentyadial s

oot AL P b had QIR LaRad ony - CURBGRAAT Ry, 12"
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,
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
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-
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,
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dodecadi enyl, tridecadi enyl, tetradecadi enyl,
pent adecadi enyl , hexadecadi enyl, heptadecadi enyl,

wo@ewadsresdi enyl , nonadecadi enyl, ei cosadi enyl , PCT/EP2008/064071

hencosadi enyl , docosadi enyl, tricosadienyl,
tetracosadi enyl, pentacosadi enyl, hexacosadi enyl,
hept acosadi enyl , oct acosadi enyld, -nonacosadi enyl
squal adi enyl, their constitutional isoners, higher

honol,egs i andr eonstidrdiolyonahdi sioser ssdnRereat iodde isomers.
ol efi nic doubl e bonds may be present in conjugated or
i soldt &d fepnesut alkanivhedybxyaldivdalrepague, said

con i y |l ecte g-.al.k ' I .
ot S e e R e e Pinonr Y b theeas
hy drioc @eboncradi c alonpavindg $f ohrGutle 8 dar hoh atransise

f tr] , i_enl .
S i e e o
are triunsathg atkede dréaniorohr andlyedohydtiocardomp is
di_cal.s_havyi b t , . .
SRR "9 L1 OB 8,300 8 L BLODR R0 Lo 11

undegatr-hapita Sodecatkienyl natiddecats neaylg, in
tetradecatrienyl, pentadecatrienyl, hexadecatrienyl,
hepﬁéﬂé&éﬁﬂ?%n%?@“dbﬁéﬁécSﬁFP%%yq?”%hnéBeUB%?@éﬁV?,

ei cosatrbiyeRYhtoencosatibiefyby &osesatkielybup. suitable
tricosatrienyl, tetracosatrienyl, pentacosatrienyl,
hex &&G8REL PP eyt , StHEadd8deri enyl , octacosatrienyl,

nonacosair#eydar suakahbh&ydnaitthellreeashdt Wil the
i soners, higher honol ogs and constitutional isoners

t here@gPONTREABE et MTE CHodiBl 8P etk vy "BET prRsEhtPY pne or

conjpugat eduor i selated a58mApol yenil, hadi gal1dsst one
generally an unsaturated |inear or branched aliphatic
hydro@arbgh paeliie a8t tasheferabt ycdraydmgtPiofaf 8tt% 30

Car@g%r%EQgEQDa@gmﬁpqris 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

example a mono- or polvhydroxyalkyl 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
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
groups contain a hydroxyl group, preferably the hydroxyl

group 1is a terminal hydroxyl group.
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five, six or nore olefinic nonvicinal double bonds.
Exanpl es thereof are the higher unsaturated anal ogs of

W b@vakese al kadi - and trienyl radicals. Wen FKCT/EP2008/064071

represents an al kyl group, it is preferably a

Cl __g-alkyl group, which is a linear or branched al kyl
radi cal having from1 to 8 carbon atons. Exanpl es
thereof are the C] __4-alkyl radicals nethyl, ethyl,
npropyl , Thseps apdcedinbupytag2ahyt yic, _ gsgzbwj%yéneo'r is a
tertbutyl, and additionally pentyl, 1-nethylbutyl, 2-
netﬁym@atybr Beaettipd butigbing hz§RHQﬂg®hylgr©@glhaVDng up
o PPEOBYL poReXime & or LT ALOBLAV PLODY,, o102 6 capbon

di met hyl pr opy - I'penty met hyl pent yT, %5

met dopent §br ameQMWﬂpéﬁeyhylanediuﬁheahylbu$y@ropvléne,

2. 3ot byl bty . 5 8 0F net iyl Byl L et Ry butyls

2 ewd@wlbuEyll H_dlmEthyz —fLr Eretimydqureopyl p-pentPlene, 1,6-

, 2-t hy hyl
s R P e TR Rk b
constltu&ltwmﬂyauhmmamstsdﬁhmaS%Zﬂy@BhybhEkyted"\Nmmanal

represents a.nong- ar h al k rou
prefbﬁggléerl 16 mono ?roy r% éyéfgz?ﬁﬁ?t

whi clikiasoa hhhear aH'ﬂ@manghmﬁlahhykﬂma@bcapotywmrmp
frmnlto nor.e r ef er.abl

n11 to car bon
L orerkon o PR LAY LA S SREDY —on
exanrploept), o2 ywhixh, m@légoﬁubkmnﬂumﬁ@og@naat@ﬂmonjrﬂﬁm@edue

repl goed byoa, Iygronyl g oue. Sxaales LILSRloBSy1 nas
3- hydheoxymk - méammﬂgs %ﬁ a3- “ahtpHethiydiogxyp-budlyd carZon

3-, 4- and 5-hydroxy-I|-pentyl, 2-, 3-, 4-, 5- and

6- hyf@idék:?ll' Wéx%rea@-y dgfingd almpve.g. I@nﬂaffthgﬁﬁfxwﬁld

1- h%Q&%k&tgent§ may Ape Reribea Fror@Ndine or different Cqg_
8- hydr oxy-1-octyl, 2 , 3-di hydr oxy- I-propy and their

congkytutben@ll¢snnmks The term “polysubstituted” alkanol

amine derivatives explicitly includes all disubstituted,
trisubstituted, tetrasubstituted, and higher substituted
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—

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

hydrocarbon radicals are:
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If R represents a pol yhydroxyal kyl residue, said
hydr oxyl groups are, preferably, not further

w@2i0e0si28d. | n particul ar, conmpounds of fornulBCT/EB08/064071

not conprise polyol polyester, as for exanple
tri-glycerides . In the above definition, a

hydr oxyal kyl group is preferabdliy-a C] __g- hydroxyal kyl
group, which is a linear or branched al kyl radica
having fromd- t0:&1 rbRipParSI cular, traml tond cmbign
atons, in which one hydrogen atomis repfaced

hydmnxyh gr ogi1 3-Suitahlse exag@iﬁs,anﬁugtategoa@pwe A
“linear or branched-chai n hydrocarbon group, the

cardeHéBavncbiﬂmh”chB§2@pf|%h@ﬁzw'1ﬁﬂéﬁB@pte%l@V%bne

one%%?’éxyl g ‘8 attgcl:{\ggdci1 @s%gpglo:% agg?n’ a¢2%kﬁ4e7 g

hydrecan,gon gt oup';,—;i $-sekect eds fwom; a |inear or
branc é hydr ocar bon group, for exanple an al kyl,

al kenyl , bahkati®emylkylakkat caenyliscoCspolyehyd- qgﬂy—caﬁso—
a Ilnear or branched nono- or pol yhydroxyal kyl group,
forcéﬁﬁﬁﬁre a nmono- or pol yhydroxyal kyl group as

def ned in relation oup above; two or nore
el ke s FrRen T aseher By Ta L s

mheQ§H@3gne @ElﬁﬂF'C] _g-al kyl ene groups contains a
t er minal’ hydrogen atom and, two or nore

Cl _-g-al kyhene @m@@agnynnk@@ld@gﬁt kel by @) 7iNH-gr oup,

wherein at |east one of the C]__g-al'kyl ene groups is

substltutede@W dl ket riveng 1 hyatt ovadls :gCagpse—f or exanpl e
2 , or 3 hydroxyl groups, and one of the (C

g alkyleﬁ@U@T%Mb%L@@ﬁﬁaFﬂEG%!t%ﬂﬂﬁaﬁaPOéV@@bﬂS@¥béﬁ@é

from gxdrogen atom or a hydroxyl group. If any of

t he above groups contain a hydroxyl group, preferably

t he -hydr exydé - QURInsStarbesd) malndayrdpexybngr ot ildaitshe
precedi ng paragraph, "C]__g-al kylene" is a
C21H33--
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
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
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
monoalkanolamine, a dialkanolamine, or a

polyalkanolamine. The alkanolamine can possess one or
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| i near or branched bridgi ng hydrocarbon group having
up to 6 carbon atons, preferably 2, 3, 4, 5 or 6

w@ 200005028t ons, for exanple 1 , 2-ethyl ene, 1, 2PCHEP2008/064071

, 3-propylene, 1,2-, 1,3-, 2,3- and 1,4- butylene, 2
,2-dinmethyl-1, 2- ethylene, 1 , 1-dinethyl-I,
2-ethylene, 1 ,5-pentylene, -148--hexyl ene and
constitutional isoners thereof. A "polysubstituted" or

" polycar banyt ated!’ @ldanel anrne-wdemavative 15 gerivied to
froman pol yf unctional al kanol am ne, as for exanple

an &aRBF PBHYAMR TR WRBF e WS ot @ & 2bnéSt iinctlional

gr ouRsiroxNt gosup OH grieups) 9f k ad 1Gihinkei DPc1ude
substituted b{ a carbon¥ resi due of the formula -CO
(hyéF@@ﬁFB?P? anifer SR H?H?%%%M%?Ifﬁ§§aPﬁéa§ﬁﬁ%

nmeani oB&n@lamBdd ,PRAbir6pEhol An e, hydreeapbopanclamine,
radical" as already defined above. In particular said

substitehehtsinasy BﬁmbéPﬁVé@lF?%ﬁﬁ%ﬂﬂﬁ§ otk8ifferent C

] _Qand2oeanboxylide@inds s, Thegt eram (ol ysubsti t ut ed"
al kanol am ne derivatives ex ?ICIt|y i ncl udes al

di s@FstrreaGRBga N 1)ibStrtut @8 E et rasubst i t ut ed, and

hi gher SNP§£&$1”§%1H%|k@ﬂ@huéﬁn'H%rd%&bﬁﬁﬁéve§ompounds of
Car boxyl at e conpounds of formula | , and in particul ar

C2- Ziorcanboxy| wieeacirdst asaforomexanplt@eCge3i@es R3 and RY
carboxylic acids, and al kyl esters thereof, _are

conﬁ&ﬁﬁ&§eanfoPHﬁhéxWHWuéF%ha evﬁegﬁéapR5Sl%quMoxyl
al hat i a Ca| for e e an
al:%hayﬂch%**égh 1%a%9 %9' 103 EOURS é@qﬂl

rocar on caI or “exanpl e, the

R greeipumay - becse) cthgl diqear al kyl radicals;
branched al kyl ra |ca I near, nono- or

pol y- unsatte gt editydpdgar bon radi cal s; or, m xtures of
such radical s, haV|ng an_aver age of fron11 - 30,
pr ef er abT V¢ o NHEN3§H2 F & preferably 5 - 25 carbon

atons. Parth culafdyy \pLglert ety (cns) -

—FCH (CH3) ~CHp-NH}-,CH (CH3) -CHp—; and

—[{CH») 4—NH3p, (CH2) -

wherein n is 0, 1 or 2.

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
selected from —+FCpHy-NH}nCoHy, —FCHp)3-NH}+ (CHp)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.
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hydrocarbon radlcals are:linear alkyl radicals: CH3-;
C2H5-; C3Hr7-; C4H9-; C5H 11 C 6H 13 C 7H 15 C 8H 17-;

W@@HWBS@S? ; C1 H2 1 - ; ciiH23-; ¢ i2H 25- PCT/EB:HOS/064071

27-; ¢ i4H 29-; c i5H 3i-; c i6H 33-; C 17H 35 ' C 18H
37 C 19H 39~ ' ¢ 20H 41 C 21H 43~ ' C 23H 47 C24H49-;

-025H5 1 - ; C29H59-; C3 H6 %3--; branched al kyl
radicals: iso-C3H7-; iso-C4H9-; iso- C 18H 37-; linear
al kenynpnagi 68l séadealdd- pr&dibrs C H2 - 5 C 17H 33-; C
21H 41-; - Tinear. alkadienyl radicals: C5H7-; C] 7H3

_-: line&P AlCRTiERy P agteE e Oél?Pl?QPre?%l?ﬁ Jfgiegtion.

unsatndr akedt i bih @A Re! YenYhay athGalsent €lc8mpBesd product
five-fold unsaturated, linear polyenyl radicals : C2 1

H3 FIXTUrEoniehients fhaé?éFHeEJa%%)R}/I at &Ebnpoufs-ioh o

for %l@shbstﬁtﬂ@téd} parkt.i gul agscardexyHiie achdsi@ited,
ester thereof al so be derived fromfatty acid

i xtAHEE0As PR HF fPEPAAY HRHIAFKGEGP! i ngT®i | s and

fat sa-Nopubbi) ting Apbesnt hereof; ar@aekbveroidd by a
palmoil, palmcernel oil, peanut oil, rapeseed oi

safﬂPéﬁbPrépPrt§€kéﬁbC@P§tl H%?W%wuﬂh%§Plar§o§e brearively

oi I ,cheehytaltd@WOidnir@kdafk)or CAKRII0! amtod tpNsgad
oil, cornoil, soybean oil, whale oil, and coconut

i | . A sPERERAITY 0B USH Fabtiel PRrpIaEr st et ataypope by

mentioned aonecar boxylie agids such.«as ¢aphi fne | WL,
nmyristic, palmtic, stearic, behenic, oleic,

petﬂé@@ﬁﬂﬁ#@d & adicd, Sﬁﬁpﬁf%@l%ﬁﬁﬁnqh ﬁ@ﬂé?@ with a
i n@a%%'o‘é;;@ﬁge eéé%&!cﬁm%lc'cgntgbﬁlr% @%@en@%ﬂ&e@fcondltlons

f or mul a be "a nonoal kanol am ne,” a
dlaKkéﬁ@Ednhﬁ@el®{ a

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
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
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
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).
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ornore additional O and/or N functionalities in

W@epnss7 t o the one amino group, and nust CcONRGI/RPZNS/064071

| east one hydroxyl group. Suitable al kanol am nes

i ncl ude nonoet hanol am ne, di et hanol am ne,

pr opanol am ne, i sopropanol am rAé, -di pr opanol am ne,

di -i sopr opanol am ne, butanol am nes, and

pol yam noal o s |i ke am noet hyl am noet hanols, e.g.,
2- (29D am nf:?%/hyl am no) et hgnol (AI;AE) Al kanol am nes

i ncl ude, r_rexaml e, conp wher ei n
at I%asﬁ/g\%e/of t h€"r esi dlfes m rep#@sents -

[(CH2 )X NHl50¥%d,CH2 ) ZR , whegeip R is hydroxyl or
NH( CH2) Z OH. Swtabl e exan‘pl &8s 'of groups of

the
formula - [(€CH2R) X NH y (CH2 - are: o |% ther ”°t
C2 H4 CP?TQ)SNHn(CHZ))OZ _BCH 2 - %

)NH 3))- -HQH?LCUHB)CHZ NHnCH

C'_E\/ ndQKCIEIZ)4 -NH+ n (CH2 )4-, wherein
n |s 0 1 or 2 . I'n one particular group of al kanol
am nes, " one of40R or R groups ©ft-3%he conpounds of

fornulall sents a hydrogen, and_.the other R o

group is Fe‘ﬁjrlg]sz?‘?t &G96y° F% r‘?ulsg (El[sficf-ﬁa K Iﬁﬁ]atythe
(CHZpeéRS1ic w@dﬂlrerS ek%mbyﬂfpeg/lhea;@dnt heygbouhHiged
theforrrula-‘{\w%( )XN i/< 2 )z is selected

fr ofi'BECI T A" W@GH&JGD cﬁ?%*}@g REx-Ehe (g ent

) 3- ,imbeHt20n CH £ &H kahplid, N1 €H2s - (183t ) - changdREhe
(CH3 )-CH 2 - NHn CH CHS%CHZ- - KCH 2 )4 - NH+
n (CH9T) 8T addie &AL AT § T re@)?&ﬁﬁpegl%‘?ure' to
ReaGirconeRE Oelie t Se ddt 2 tBON E i i dd 1k & ampl §d@foﬂieh%r more

present invention, the reaction product (b)
repﬁ§§éﬁ?t§ @%h%né%nbﬁﬁdagpoved after the end o the

reaction. In addition it may be possible to remove, 1if
necessary the water, or equivalent condensation by-
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
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
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

functional fluid as a friction modifier, lubricity
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m xture, which is characterized by a high proportion
of polysubstituted, i.e. at |least two-fold

W@ awss2et ed, al kanol pol yam nes (or pol yam noR¢CREPZINE064071

). In particular, the reaction mxture is
characterized by a high proportion of constituents,
whi ch are sel ectively carbonyldadted at prinmary and/ or
secondary am no groups . Preferably, such reaction

productisiaep @biaiqahl erbyepeact icQJthfolanaLKﬂ\H@,l
am ne selected fromthe aboveidentified roug
speéFFF&eéﬁkéﬂ%ll%ﬁﬁQ¥§§ wPFhC%F%%?%%kﬂpﬁﬂglE ‘pound

cont@ichengr&cagenty nder eandht i onrdefivaeds helidional
Taki ng 2- (2-am noet hyl am no) et hanol AEAE as _the

r eac‘:iléfﬁhfj 6P P ot il A 2 IRheA" @ ol Hr FeXééss %ﬁﬁida Fatty

aci didserised, néhei i eaet noRi PE PRI urfroFEdh FBYe £&HAI N
mai n constituents A, B and C (as depicted bel ow),
whi GHOSHET (AL MRidesdirdRraelBFoduct (A), optionally in

adm Xt ur ggh A dhdRisaQr r espRAdine A adahMt 168 1Y combination
difficult to distinguish) nonoam doester, each of

whi G E&Pr JRATE 19 TEarb6hy (O} exiUds Jeher gt yadditive

subsitd)t 'ébﬁdlgé@r@cd%ﬁ%h§ﬁ>rﬁ§1n§afrﬁlpﬁﬂd?&mte|ﬁ£e§n carbonyl
groups; and the nonoam de reaction m xture

nayl%ﬂﬁ§@r@éﬁ?%1?ﬁlﬁhﬁbﬁe&ﬁﬁﬁﬁﬁsPQﬁdQHﬂ'é@étedT@ﬁﬁﬁﬁp%ﬁn ghe

(D dek=e¥t @H@eﬁ%%%% E10v 1% sas Melde 29291 90 fd Caprising
amounts (10-20% of unidentified by products (it is

pr esufed orharounthtar salbirgae, £ pyraAdidescrihpdazoisimn a
and .atRer s,868c pcgfpdclilfeeq)eact 1be ﬁ%dth%l yacoatsol 'b%@i

first step of the reaction, perforned at about 130
, féV@@ﬂ§rtﬁ@df@ﬂﬁnﬁqroﬁm@ﬂnth@irﬁﬁqﬁng§@ﬁoﬁéﬁtth¢1( )

particul an, the, di;am decte  (Whide the !i@t?ec'r(?é)rﬁtm ddeGtive

reaction conditions in the second reaction s
aboutc)18ey0le, a¢dssl|to ithet hes¢ of witd @ﬁtbﬁrth@leldually or

diaquﬁ%ﬁgﬁf ££Dan/§&ﬁ1%§ggbgoﬁbéép@ate (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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+ 10-20% further so far not identified conponents B
10-40 %D 1-5% 1t will be understood by a skilled

w0 e@deso2shat the specific conditions exenplifiRCI/ERI063/064071

may be changed wi t hout changi ng the general teaching
of the present invention. For exanple, it is possible
to change the order of addi ng4teactants to the
reaction mxture, to pre-heat the reactants, if

necessar yheh ol hbaRRe FOLi DL € Salneant subhi £0 e ine or
renoved after_ the end of the reaction. In addition it

may BESFosErBl e T rEMVECn Profdtdssary the Waterdedr
equialientccondensat i-0f byphraductve fRLERIadUEROGINE ives
course of the condensation reaction. Any catal

t
KNOVIP SR TPRR 5 t* ASHeTnGOsaRtGbITE F8F HeBSFh T

abovergendensat) oy erctbaBa By @ls®Re ¥sgdd ANYan

sui tabl e sol vent which does not negatively affect the
con@%ﬁgFéﬁer%%%$@ﬁﬂfﬁﬁy S@mEEéﬁ¥“¥ﬁ*@l§6p9%n?fi%§QE%%Xes
sai dirsokyent of soPrefepably ssoppatd ble wisthstbe piher,
constituents of an additive concentrate (additive

pacKAGeradty t he'Baseidiitdivg £on G CH e TPEag P} Ghi1

product (bt @Reuadded) . st thabokt ib8s Ot apout 5-80
necessary to remove the solvent prior to use. Exanples

of i PEBPE §&T Verits REtude—tOIRREIREN P enet Pt afipsed on

ot henarQRRY i fo SV hdi 0XaRes.di@l.kyl glycol and
di al kyl oligo glycols. Functional Fluid The reaction
product ¢bjeras e )daddedrrereie et ohart f1Uidd & about

friclyon gpdifier.sd-ubricityaddifiye  ndet 8Lgent o Orine
deposit control additive, acceleration inprover, or
cor rregieanve hdihbi efortheTlkerefoieitedhe present invention

prijdechrEHQthgﬂ%bz 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
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
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
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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fluid conprising a major anount of a base fluid as
descri bed herein and a m nor anpunt of the reaction

w@e@doss] b) as descri bed herein. Advant ageousPgT/EP1008/064071

has been found that a conbi nation of the reaction
product (b) and the detergent additive (c) can lead to
a surprising inprovenent in-tH& performnce of the
reacti on product (b) . Therefore, the present

i nventi onr priyidestachunctieonalid lauirdeConmphdisi g aa
mej or anpunt of a base fluid as described herein,

ni NP S&BliAt COFPhe C@alti Bn Jp%%]ud?ue(lb)co%oﬁle"sjc?ri'bé'—&le

her etm,un@ndfaré@mrora@s@@ahcef (eleter gent radditével (fQuid is
The reaction product (b) and the detergent additive

(c) RF&Y chePhuded ' the96asé FIUR d &ifthér PPRITVHdRR By

or t@@tqlaerppmxm aib afddiobi pﬁmﬁpnﬁ&rg rpﬁteﬁefségﬂjétir\/eche range
ack%g , as a mxture wt one or nore furt
addiah V& CBorpbhem® Y E6TYddi B i REDLCUHIE E69RIHT i g 200

may pﬁﬁtwanﬁn@déié$ééfl%lqwgeﬁni§ khowd fphywuse in
gasoline, dies Iubrlcatlng 0|I It is
t

par ti cul &4F | Yipriereriedat hbtuiihe  da Péhcﬁtb@%éﬁj(b)

and dheodet es9entnaddicinvecf Cle A& LORLBLNEH () @ the
addi tive concentrate;, nore preferably, the addltlve

condercEapeatoht Hichs ot peefeaebton progueenep) ohnfd the
det gjgent Fegdﬂntilvleor{ oY tq@l?heutmm 1€ tOF §8NH60 SOIMENtore

Conveni ently, such an addifive concentrate conpri ses
t he PEFEACEPBAY pHodutt rEhpeandl Bfon edsttcoré: AP evgent in

add'ptar\é?tcﬁ%f?cfﬁ&n fF0ma,9" o8P, Cé’r!H”e's%'e@QaE@%z yﬁé&ﬁ%o to
monoami nes, pol yal kene Manni ch’ am nes and kene

sucéﬂh@ﬁpdeemW}n a suitable organic solvent . en t he
base fluifd.i$,&,fuels tﬁé‘c@e@é‘ré’er&a%@ot&@?v@r G eseline

fuel, the reaction product (b), the detergent additive
(c) fwm¢dlaﬂ§lcﬁﬁQKQMQﬂ tee(euehee@ itriveraddint L yesonveniently

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
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described in relation to gasoline and di esel fue
conpositions) may be added to the base fluid as an

W@awon50287 concentrate, conprising a m xture of PCT/EP2008/064071

additives and carrier oils and/or solvents as

di scussed above. Typically, such additive concentrates
may contain: reaction product 48by : in proportions of
about 5-80 or about 10-70 or about 10-40 percent by

vei ghitercbased on drhe rhabal oneight 10f theoconcesninat en
det er gent és) : infg{oportions of about 10-80 or about
20- FOTo CHboht TR0 per éent by I GiPechaded ot HeO to
t ot alo,weogppm@f the concentrate; - carrier oil(s) : in
proportions of about 5-70 or about 10-50 or about ,
10- 40 pefientaby’ WerGher BasEd n “EHeTEot af W grecsfon

t he GoREERt (8] indAneBktbsyent | dHdIARRS tEPNSs Oloaloutigh
5-70 or about 5- 50 or about 10-50 percent by weight,
baséd® &F FRettotal WePGRELLY t Hee dHcéntPhte; the reaction

co- $plowert (8))to dur RE@ROEEhONSuOft 1dR0UL) 1r#01 Ofe in the
about 5-30 or about 5-20 percent by weight, based on

t he 968 hef Pt BIoUthe Oéénkent r4te;-o8ptrhanrtsy from about

dehazen(g) (aboWwr <l%h, reORr 980N 4:Nhiki § 05 (spoA about
0,1-5%, conductivity inprovers (about <2%, each
basedSéAFHe tlot dlatWel ght TBE TPRCEisricenPtfate; (ahdo the

Ot hefs o r [RG aMBYNt Qf (L§aEhh 0P RIOAUCH €BYih8 4 hjority

functional fluid of the present invention is

convenitést F?a@?}i@h@ﬁoﬁﬂ@é 6p) fi?%rhafipi@r ﬁsmpé@rhw |Gforshe

by weightc (PPN {:8,00000 PPN (3 DEICERL by, wei ghty) .

nore conveniently in the range of fromb5 to 20, 000

ppmA.livfidt Reuidnedicormaimoflryi dats0 0 wel mostichOaks al5: 1,

gasalg.ne gomposifionor sa;diesel fuel coapositipn, 4 he
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.

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
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
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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anmount of reaction product (b) in the functional fluid
is preferably in the range of from1 parts per mllion

whyooesgst (ppmy) to 5,000 ppmw, nore preferabPGI/EP200$1664071

range of from5 to 2,000 ppmw, in particular from 10
to 1,500 ppmwv, and especially from 10 to 500 ppnw. |f
the functional fluid is a | ubridcating oil conposition,
t he amount of reaction product (b) in the functional

fl Uimmlil%tpéﬁlﬁﬂbﬂblr}g I hBgat aRges ofe dusomitnpaddiseperto
mllion by weight (ppmw) to, 50,000 ppnmw, nore
pr eférdyBl ﬁtf-ﬁkt%%“%(j@%?tf?%m 10 to 40,000 ppnw, in

particul an 4 rmii0ut 8r 25%00G,i tandn espeed i Ympreved 0fic1
to 20,000 ppmw ., The anount of the detergent additive

(c) SRNORE U CHIRAPACSE POF4"Bf S tHe PreseREsSi RYENtiER

IS coRvenkanthysdwdhe s@aegel@rﬁlélr&mellg@aégSf@@:tled by
mllion by weight (pp to 50, 000 g5 percentr‘egcy

wei ghespPt lﬁ%?ec%ﬁfﬁﬂe’m“@nﬂeﬁciiho@ﬁ@%gw& (6f / f P BETEd L ES
20, Qth@QHE’offlﬁﬂ%%V%@n@bb@n@&oﬁéd@'%ah% 8ctHebpserved in a
COHDOSItIOh such as a gasollne COHDOSItIOh or a

di e%arﬁuégné’éwbsqrtqlélﬁ U heJd atroUHr 16PERE gkt e‘FQ\fé—’fﬂl“l“g

addiAdave 1 06) pidaddte ynebionabr fdatidg $nar @Bg{@@l y in
the range of from1l parts per mllion by weight (ppnw)

to 3:90661pptY norte NvePEPRLPYS TV ahé Deangaset 199 om 5
to %o%@glg@m[f;vyrée[bﬂ%nt 'pQHljéEtf (ka%vtl%e% BOQ- PRIV, 1

and especi al from10 to O pprw. If the functional
fluiterims afl ubpsead ﬁglbéllplébn@&ﬁqréﬁlert hEPBAOYRN tof 1D

the dgfergentn addiddve oSl ria Lhgef unet Loaghifduid is

preferably in the range of from1 parts per mII|on by
wei giditppnidlY ccB0,006 PR JaT eisiceftéivabl(g) i n t he

range of rfr %@e]s%nttolrﬁrx%&ol%rp@m@’théf‘ pl%fvtl'd%' arnd iy 90
to 25,000, and especially from 10

operating an internal combustlon englne, 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
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20,000 ppmw . The ratio (either nolar or weight) of
the reaction product (b) and the detergent additive

w@ 2009408028t t hough to be critical. Typically, PCEHEPWD$064071

ratio the reaction product (b) to the detergent

additive (c) wll be in the range of from about 20:1

to 1:20, for instance from abddt-10:1 to 1:10 or even

fromabout 5:1 to 1:5. For instance, the ratio of the

r eagtdr@Bdpt adtiCie { h)sihg theudetergenrt caddtbiwss{)orcan

range fraomhaving a majority of the reaction product

(b) ¥GRAVIAgE A tﬂ%ﬁ élrruetsﬁnlaf l%%mifé%rerajeﬁt L BBt t3 Ve f@) the
Famdinst ansepdhei funet benah dddind couhd Bay@ mmlc@mt

ratio of at nost 20:1, 15:1, 10:1, 8:1, 7:1,

4:1, 3: 1TheriAd 19Nl Wigt }Peame&ﬁtﬁpedaeem(fﬂje J‘i?llowmg

det erjge@ftraeﬂvéléé@r&pg)e,s ai Aok i atdnqe@,fs athapsisL0: 1,

15:1, 10:1, 8:1, 7:1, 6:1, 5:1, 4:1, 3:1, or even 2:1,

of déF%F@éﬁ@ a@%ﬁ?%\ﬂ?d(BFrF%“F%%ﬁﬁl%ﬁ$ P odEET | b)and or

any capki-nati-on d.herieohieqThesfancdianal fluids of the

present invention nay be prepared by bringing into

adnmiBEPécfhe reaction product (b) and the detergent

addiddnyer66) v bt Rasecfilbuigh LoRvenri 8Rt tysodlte 011

reaction prouuct (D) and the detergent addltlve (C)

may led iy A Bl ) Al 2 S )

Conta'n'R95§tfd&¥ﬂﬂécﬂn§1§99'EééHBS %%9h£b¥§ &HB%

optionally a carrier oil and/or solvent, and said

add|qqn@enééﬁce%W?Qﬁﬁilﬂaynbecb¥@ﬁuﬁﬂykmm@ﬁtthen¥€ﬁﬂ?l

f1 uidlnpIbg fpoctlanaly Chui dscol: tha RLeseal Laxenld o en

may be used to provide benefits in terns of | nproved

f uel22@@ofony ofcahe imstermakseonbistdbon cehginede: ester

| ncrieasedcl Ubr il deogehier Wi ddhddIRr vedoenigh N 4o oc,

start-up tlnes |'st” ‘exhi biting no negative effects
Wi tmmﬁé§peét0t@ 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
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,
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

and Diethanol Amine (Molar Ratio: 3:1)

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

Q.

content, % (m/m): 96.5 min, kinematic wviscosity at 40°C,
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val ve stick during operation. In a particular,
benefits in terns of inproved fuel econony and

WO pg9PO%e87 engi ne start-up tines have been obseP@EEP1008/064071

several spark-ignition engines fuelled by gasolines
contai ning reaction product (b) , and benefits in

ternms of inproved fuel econemplhave been observed in a
spark-ignition engine using a |ubricating oi
cont@iznisng2r eacts pmrer educy bdci0roll ubiheakiéng tdieted to
engi ne. Addltlonally, it has been observed that

gas@l ¥feLte8ntat ni ng reaction product (b) provides

benefdrpsribhitermeangfi d mpr aved: 1 sbriaidycapd dustdelcid and
i mprovenents in Tubricity have been observed when the
gas&Eﬁﬁeiﬁa&i£ﬂ%ﬂéﬁtyicéﬁta|ns detergent additive (c)

. The presens mmgqratslsoméymté@hp@fe@vm@eﬁ a ot eef was
operating an internal combustion engine, which nethod

i nvAIEgSPnY+ Bdud 1fg 9 ﬁtfooéeb%rﬁsc%l (GRPERENDEr2 gfokaRd and

engime caqf upctd omaod.l und eRIPrisigauk-deboas 4 he . 2
base fluid. For exanple, when the functional fluid is

a gdsdlisneCtofpbs 901 ERBAPPEYEHIC MPVEntHerC proviided O
a netihedcof operatiNng 2isparksianidd oRui-Bt §F Nak
conmbustion engi ne, which nethod invol ves introducin
|ntéﬂﬁpééﬁEHE@l%madﬁﬁﬁﬁépno®l¥ﬁeﬂeﬂ@ﬁn@eatgﬁs@W|%%]-OOC

CO”QQ%F&b?B §€C@ﬁﬁ§Q%mb%rBB§r@rﬁﬁﬁﬁihb%%%nt'@@quﬁd@rown
when the functional fluid is a diesel fue

conpadi tieenyieHeepresent sPhventich Pievi des kowet Hed @
of operat Lpg, A LONPr 888hany LRkt 1,00 hRLeRPRAby,/ o
conbustlon englne mhlch nethod |nvolves |ntrodu0|ng

3 . Ot tA¢ Shiel acgpes J
co ;4.0 cordlng to the present i nvention. When
eo ”ﬁ%%lh A, @?f

fluid is a lubricating oi
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.

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

solvent to result in typical fuel additive compositions.



conposition, the present invention yet further

provi des a nmethod of operating an internal conbustion
Wer@oae028Whi chmet hod i nvol ves using a | ubri cat PEIYERI008/064071

conposition according to the present invention as a

| ubricant for the engine, in particular as an engine

crank case lubricant. The invédtron will be understood

fromthe following illustrative exanples, in which

unl ess otherwsedandi-eat eds y par i waRdmper seitages ane

by wei ght, and tenperatures_are in degrees Cel sius.

Exarpi"e§e8npar dtd Ve ‘BrafPlres #K01S RELSt PATPPEduct® Grrdard

Cocanut: PrbeMebiyd Wstebppnde® ethanelesAnt Beafdbddinarized

Ratio: 1:1) A 5L four-neck glass reactor equipped wth

condéndéf, Tabt OrEtd dAFedti on equi prent, interna

tenperature control and anchor stirrer was charged

with 2200 g of coconut nethyl ester (technical grade:

ester content, % (nmn) : 96.5 mn, kinematic viscosity

at 40 0OC, m®2/s: 2.0-4.5) and heated to 150 0OC . 1050

g of diethanol am ne was added at this tenperature

within 30 mnutes. The reaction m xture was kept at

150 OC for 4 hours, and than heated up for 1 hour to

160 OC to conpletely renove residual nethanol. The

resul ting product was yellow oil. Exanple 1 : Reaction

Product of Coconut G| Methyl Ester and Di et hano

Amine (Mdlar Ratio: 2:1) According to procedure of

conparative exanple A, 3000 g of coconut nethyl ester

(technical grade: ester content, % (mm: 96.5 mn,

ki nematic viscosity at 40 0OC, mmR/s: 2.0-4.5) and 716

g di ethanol am ne were reacted to a yellow oil.

Exanple 2 : Reaction Product of Coconut G| Methyl

Ester



and Di et hanol Am ne (Ml ar Ratio: 3:1) According to

procedure of conparative exanple A, 3000 g of coconut
woredobys0265t er (technical grade: ester content, POB/EPING/064071

: 96.5 mn, kinematic viscosity at 40 0OC , m2/s:

2.0-4.5) and 477 g diethanoP3ami ne were reacted to a

yellow oil. Conparative Exanple B : Reaction Product

of Aeic Acid and AEAE (Mol ar Ratio: 1:1) A 250 m

gl ass flask equi pped with a condenser was charged with

56.4 g of oleic acid (approx. 0.2 noles) and heated up

to 130 OC . At this tenperature 20.8 g (0.2 noles) of

am naorieRyl et hahel| am[né felafded within 10 m nutes.
Af t er, stiskhbpg f pR| S |led NGUr sSat| this tenperature the
reagtjs@n, m xt ur e| Yes| Negtzmd|upst 9| 180 0C and kept at
t hi s stt%qgggagyre foiH hours. | 8650 of brown oil was
yi el|deg) whi c _&d&quchth%_&tgw hours to a |ight
br own: Jax. dégéne DLy Fjwﬁ 124/ ApKOH g. Exanple 3 :
Reactlon Product | of— | |&1|ei| Ac e anp AEAE (Mol ar Rati o:
. o QL O] Q] 8210 | 2
2.1, acta—ptf—ani Ho-et AyF—€et handl am ne were
reac éa descr| bed| i|n conparatiyve exanple B but in a
ol & dtio of 2| 1 |Resulting product Hwas a |ight
brov WaX -with ap pni ne nunber of| 14 fyKOH g. Exanpl e
4 : |Ré&dction Propoct|of deic Acid and AEAE (Mol ar
Ratic?ehﬁzﬂ A ei kngeje] and ani no et hyle et hanol ami ne
wer @ ASGdcbed0as% Hescrilbed in conparative exanple B but
in aowoliar ratiolof 3:/1. Resulting pr&d ct was brown
oil (with an am ng?unber of 6.2 rrgKC]—V—gM Example 5 To
demjnstrate the bifeet| of differept msl dr rati os,
2—-PH G > c
A O
(/),_|O |
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whb@ngdsrts™i t h pol yi sobut ene am ne (PlIBA) |,

three different products (prepared according to
Conparative Exanple B, and Exanples 3 and 4 ) were
a PCT/EP2008/064071
commerci al ly avail abl e pol yoxyal kyl ene carrier oil and

di fferent amounts of solvent to result in typical fue
addi tive conpositions. The stohdge stability at | ow
tenperature and the tendency to stabilize enul sions

wer e examhned:1tragdaetohest afyNeedUr esones€ APpixdegdie 4
The results are summarized in the followng Table 1

. TaB1%€U1 7 S Tedt S Re¥UWS OB 4 §CTHsVar SF&PS% oty ons -
aci dirandeakkasof i rmigdedneast antsx Zud1 FoBaknaat i &-Ofiess
functional groups of fatty acid and al kanol am de

r ealtdnt'§43 30 DdfaZer™ Lonftef ctatt product contai ni ng
oxalgkyhat eds pobygreriseSNdbr1 Setyent Naphta heavy 2-PH =
2- Propyl heptanol 4 > Rating scal e according ASTM D

1094 i nt &P f AcE S eparatPdnThES HariyY dehondtatés

t hatcpieduct o0f fxampliedrheand s dRss 180kHbl bl zemd 0
achi eve stable fornmulations At the sane tinme products

of Bearprest3iames 442 Pessncfititcal PeRorhecnsmapared.
1094 fiast o Exaopl@d s seasohbpeLypri C' ty In order to
ass@ss the ITubricity of gasoline co itions
accoFdehg to the pRESEwtOH Rra@sticsn (b h=D§é?F@%n@f
fuel Bagetidled in| TabP®w 2 bel ow were prépapred. Table 2
: TeSesFudlsl flor LubPieptw The base fueld gpmposit) on
usefdTeas Fugjasol i né pomposi tion havi ng| ke paranef ers
det arted HurlTabl e| 30beppww Table 3 : Bag@®O0Fpehw The
"Reaction Product (b)" used in Test Fuels 1 and 3 was
a reacti oleic, acid an

d f 2- .
o o i oy e RuRet Pt Fanap ctpsorige

mann@ihposition 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

3 was a reaction product of oleic acid and 2-

Product (b)”

used in Test Fuels 1 and

(2-
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simlar to that described in exanple 4 . The detergent
used in Test Fuels 2 and 3 was a pol yi sobutyl ene

woremoasizee (Pl BA) ex BASF, in which the polyi SROUERI0631¢64071

(PIB) chain has a nunber average nol ecul ar wei ght of
approxi mately 1000. The lubricity of the gasoline
conposi tions was determ ned-by5usi ng a nodi fied HFRR
(high frequency reciprocating rig) test. The nodified
HFRRtiest ths1 hases) mahd® 12450y 1 disiRged PES manner

I nstrunments HFRR suppl enented with the PCS | nstrunents
Gas ol e 2EohV et & o' HiE P UsTHYTH Sf I*ui d vol une of

15.0 m  fré-adk& gank, udell b drdLnperatureasd 254 GC
(+/- 1 0C, and wherein a PTFE cover is used to cover

t he mégﬂsgéﬁwjee% TSRAEFIES T Hithi S& E0SPor ab i 'GH.CITRES

resyd1s16660F geshd neiahl endi heh ow showsthevavesage
recorded wear scar. Table 4 : HFRR Wear Scar Results

FuelMOAPSHARE VeHI'SOfr aPRAPY IRall rdd00882 Test Fuel 1

422 Test Tﬁéleiuerl%zl%yS oFeste FUel513 353 0Mp§s £abe wa@en
fromthe results in Table 4 |, a reduced wear scar is

obs&QFEAMRCE ey HFRR % @stiofioF 1 ¢hdifgasdiitae frequency

conpesiibi-anse ot Al RGsthe FeAcidoniREOHHER Pt is pased
Test Fuel 1 , conpared to the base fuel, which

r eprdis RPs L3R mhrigvidwent PER Fbri wieny sofif RRes djemented

comanedche +He hase fdehks SHEPTi S %'n)(zerbﬂo&okite ofna
the fact that the result for Test Fuel 2 shows an

i ncrgase Pnfhedd srlamecohpared o e Basemtueld fled
HFR@erm%%%Euﬁé?roE(ef% oFuel (3. whigh cont ghps. poth drhe

reacti on product
cover 1is used to cover the test sample in order to

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

significantly reduced.
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and a detergent additive, shows that the wear scar is
significantly reduced. CL Al MS 1 . A functiona

wo kaopsiesi t abl e for use in an i nternal conmbustPCNEP2008/064071

engi ne, conprising: (a) a mjor amount of a base

fluid; (b) a mnor anmobunt of a pol ysubstituted al kano
am ne derivative reaction prodact obtai nabl e by
reacting: (i) a carboxylate conmpound of formula I
RICOOR2 (I) in which: Ris an aliphatic C__3 Q

- hydrocarbon radical; and R2 is hydrogen or alkyl,

nono- or polyhydroxyalkylg_bﬁéahﬂ%ﬁiunl with (ii) an

al kanol am ne of the formula Il NHR 3R4 (I1) wherein R
and R are independently selected from hydrogen at ons
and 1+ nefr forchiraiidhédveAad w HfdCoarbBRS gt ous , fre nat

car kompeBak Bn odn i Ch dosipeptienal |y interrupted by one
or nore -NH groups and which optionally has at | east

one Wydr 8xYtIYr GiUatt 8Ehed° ¥y & 1¢dfhon at om of the
hydr@gar hoR; G5:0Uout Brt e, BreMins@ ithakq R31 e IR @ e
not both hydrogen atons and that at |east one of said
r esiGiiegAR3VanEE I iclery PESIRET | Astingre chipdr BRYT t group;

in a molaf)ratho-ofpd:88 ax CO @b P 0t R81a T
car boxyl ate conpound of fornula | to the nolar sum of

OH and NH groups of therackarel amine @h formula Il in
a range and unqgr reacti on conditions supporting the

formatioh'of "5 teaction product comprising

pol ysubskityg ed, ahkanakiantne,,—nydrocarbon radical; and
RZ is hydrogen or alkyl, mono- or polyhydroxyalkyl,
or ammonium; with
(idi) an alkanol amine of the formula II

NHRIR4 (I1)

wherein R3 and R% 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

attached to a carbon atom of the hydrocarbon group,

with the proviso 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 carboxylate
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

derivatives; and
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derivatives; and(c) a mnor anount of a detergent
additive. 2 . A functional fluid of claim1l , wherein

WO 2@e05w87 product (b) conprises said pol ysubst PCT/ERIN08/064071

al kanol am ne derivatives in a proportion of nore than
20 wt.% preferably nore than 40 wt.% and in
particular nore than 60 wt. % 5Gased on the total

wei ght of reaction product (b) . 3 . A functiona

flui@)of achahd® lan@fun2 of Vhed&idrdemtt RadEeaed | on
product bév%&the nol ar ratio of the -COO  groups of

t he <car b e WG dUHIY 0P fOraR &7 1 VEBTEHe TRAIErC8um

of QHcandtNibgr esps-iefst Beial kenpduminerel fofsmda dline
is in the range of about 1.8:3 to 3:3, in gartlcular

1. 9:0prigasines i a DROPGRELPBAT MATH dhabc Pdf'hgt o

any [oRecobptl ahde k0 30, wihey eldy I?maﬁgrglcular more than
|nd%PendentI% of each other represent ydro en or a
resi®du&@toft %S?%ﬁﬁhﬁéelFPtal[Y%¥E“)£fNHFa9 L EHP YRS T
(I'l'l)pywherein x and z are |ndependently from each

other integers from1l1l to 6 , is O or an integer of 1
to 3 -and®RPRCHyEdx L Uuef %Fr%%ﬁ%mJé 6F E£he"horgni an vhe

- NHGH 2 1 L £ WRET €lcRe Znd Bar iNdapendephlY.c@& groups

defined above, with the proviso that R and R are not
botwfhyﬂﬁogéﬁb%ﬁxﬂﬁ$e cempoandg ypie tf Gadl of Fure Blee dkdiang sum

to &y cenendfngl Adk sl o0t fle , 2 WNBIEI DinRnef oBaF DXV A8 i
conmpound of forrmula’l is an aliphatic C -30 ydrocarbon

r adilgaltheerange faihcbdoyital - BF 8i @ aticor ditngat bl ampone 2:3
of ¢laing.1
4, A functional fluid according to any one of claims 1
to 3, wherein R3 and R4 independently of each other
represent hydrogen or a residue of the formula III
—[(CH2) ¢NH]y (CHg) ;R (III)
wherein
x and z are independently from each other integers from 1
to 6,

y 1s 0 or an integer of 1 to 3 and

RO is hydroxyl or a residue of the formula IV

—-NH (CHp) ,OH (IV)
wherein z is, independently, as defined above,

with the proviso that R3 and R4 are not both hydrogen
atoms.

5. A functional fluid according to any one of claims 1

to 4, wherein R of carboxylate compound of formula I is

an aliphatic Cg_3p-hydrocarbon radical.

6. A functional fluid according to any one of claims 1

to 5, wherein the compound of formula II is selected from

polyaminoalkanols, wherein one of the residues R3 and R4
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to 5, wherein the conmpound of formula Il is selected
from pol yam noal kanol s, wherein one of the residues R

wareIBseshydr ogen and the other is a residue OPCI/ER2008/064071

formula I'll, wherein x is 2 or 3, yisOor 1, zis

2 or 3 and Ris hydroxyl or a residue of the formula

IV. 7 . Afunctional fluid acéérding to any one of
claims 1 to 6 , wherein the detergent additive (c)

contial hydabgbeastd AR Bicheogesn-£oddAidiengrdetergemtula
cont ai ni ng a hydrophobi ¢ hydrocarbon radi cal having a
nuntierl  aveeagen moliecdl ar #ei ghts it arhé,r ange dfof rlomnd RO

300 t° 19900, ﬁ Or%fr%%%w”é‘% fldid,, gﬁﬁ%f diyng to claim

7, ein trogén-contai ning detergent is

selébtedAffuwnuﬂqmajuélo@ﬁpa¢69ﬁﬂ}qgotyahk&n@ne of claims 1
nonQam.ne e ich :

SucarnitH dsr e e L A e B6corar b to

cIaLMaaBt omhemtﬁnpqdnacnmtaQQEHgoiﬂﬂaﬂ9®nm90det@ﬂ@gng as

a p% ESE&M c?‘roc%%%ao%oraé‘léél‘l”t%t vgJPl%' byl - qverage

acco one of cla wherein t
basamﬂbuudarswamgasoknmee tdngd dfunctomonab £6 ub@0.
accg{dlng Lo any ol Ialns to.9 wherein_the.

base flurd is a ese ue?ccﬁ. LR fOnétional fTGG" Bhe

accoridirngehocchiaaimily oetekaem lily sslierceed fh@m a group
et L g Bl S0UG ) Jus RESENLLY, an mppnL, b,
range of “from i per RY P 8H by Werght T p rn@ o
5 Oeaumpaman@rpﬁxy&ﬂﬁameleutBEnrmmnyg of from5 to 2, OOO
e, preferably.in the range of mnl [ 1,
, ﬁ%%fﬁpﬁ %lﬁl?h aﬁyglo% fFoﬁ%%O 10 5ln Otne
pnmuxiageA & oumed i roinay dbkurgeﬁ@cnfdi@@1yalaeyecmmndﬂmlne

clagp 10 15,z ahencin. e Seluoont siaitlve () L3
m | ldom, bWhMBéthjﬁpmﬁM% Foubd 000 pprwoipneferably in
the ange gunctlonal fluid according to any one of claims 1
to 9, wherein the base fluid is a diesel fuel.

12. A functional fluid according to claim 10 or claim
11, wherein the reaction product (b) 1s present in an
amount in the range of from 1 parts per million by weight
(pprw) 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.

13. A functional fluid according to any one of claims 10
to 12, wherein the detergent additive (c) 1s 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.



from5 to 2,000 ppmw, nore preferably in the range of
from1l0 to 1,500 ppmw, and especially in the range of
wo e@a038t o 500 ppnw. 14. A functional fluid acRCr/EP29g8/064071
to any one of clainms 1 to 9 , wherein the base fluid
is a lubricating oil. 15. A process for the
preparation of a functional fI5Gi d according to any one
of Clainms 1 to 14, which conprises bringing into
admpgt.urg thectiaself Fuibda fdberaact itonapyosuetod R)1aand 1
t he detergent addi tive (c)
9, Wherein the bas flUld is a lubricating oil.
15. A process for the preparation of a functional fluid
according to any one of Claims 1 to 14, which comprises
bringing into admixture the base fluid, the reaction

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



