WD 2010/ 012756PCT/ EP2009/ 059784 - 1 - LIQUI D FUEL COVPCSI TIONS Field of the
I nvention The present invention relates to liquid fuel conpositions
conpri si nyoaormj1erseporti on of a base fuel suitable for wee/HPROMQWO59784 er nal
conbustion engine, in 5 particular |iquijd_fuel conpositions conprising a
maj or portion of a base fuel suitable for use in an internal conbustion
engi ne and a hyperdi spersant. Background of the Invention EP 0164817 A2

di scl oses a surfactant conprising a 1Ocarboxylic acid ester or am de
carrying a termnal strong acidogtfgupysel estiedstrosngar boxynet hyl,

sul phate, sul phonate, phosphate and phosphonate, suitable for stabilising
di spersions of solids in organic liquids and oil/water enul sions. A
preferred sp%cieelsd %ff ttri;lee JLSrls%rnftal%tnant is a pol y(hydroxyal kanecar boxylic

aci d) having attached, either directly or through a

| i nki ng group, toTad emasealt Hydcoxyl cor redrdresylticc ldeid Qrfad. The use of
such surfactants in fuels is not disclosed therein. 20EP 0233684 Al

di scl oses an EFRSS o PGt FESF HAA 1y TED)° Ta A%erHiORalC fgfo i SCorit&ini ng at
lleast two al iphatie carhonLaribon dauble hands@nd tiidn) Ayide,disg or basic
amm no group which is suitable for use as a dispersant for solids in
organbc | i quirds.tiThe ays€ igfuishidhme5upnfracstidnitons redinpeliss ling motmadiost!| osed

t her ei n. 5 2r1197f:312 A di sfcl gses QCI IblsoLéJSE)rl e di spersant, adrdi tli ves,
wherei n sai d AP Spersait addith ves ard Pty I ey act o) Addiets whi ch
have been prepaied diy ignstinceactd R B/ e3FGgdatizene W th a pol yam ne, a
pol yol or an 30am no al cohol to form an internedi ate adduct, whereafter WO
2010/ 012756 PERERZENNANSS7gA e [RVentiOn nt er medi at e adduct is reacted with
an aliphatic hydregarfiylsgyonagarhoxylde or dicarhoxyld ¢ agyliating agent

havi ng from about 1 to about 165 total carbon atons. The use of the

di spéPsant addirfdorad iin asligbreistati g einlisleand rfyelngy ies talrso ndilscltosed i n GB
2197312 A . . EP 0802255 A2 discl oses_ hydroxyl .grou ont ai ni ng acyl at ed
i 11 ogen CompEUNiS WFCH APS ST he A I e COERATTHg addi i ves
for lubricating gidrs tand cHngimld yrld guicddhdelas and A RIHee s f or
preparing the conpounds. WO 00/ 34418 Al discloses the use of

pol y( hydr oxy Gaaaxylsiaadiigrafisdersr ofestodrl Aferliny &19pes G d ifayglds and

ConpOSitiOns<§Fif%£ﬁgy¢éa&ﬂéf%ﬁy.ti%?pr@%éf%éﬁ %%ecies of the

15 surfactant is a poly(hydroxyalkanecarboxylic acid) having

the strong acid group attached, either directly or
through a linking group, to a terminal hydroxy or
carboxylic acid group. The use of such surfactants in
fuels is not disclosed therein.

20 EP 0233684 Al discloses an ester or polyester having
(i) a terminal group containing at least two aliphatic
carbon-carbon double bonds and (ii) an acidic or basic
ammino group which is suitable for use as a dispersant
for solids in organic liquids. The use of such

25 surfactants in fuels is not disclosed therein.

GB 2197312 A discloses o0il soluble dispersant
additives, wherein said dispersant additives are poly
(C5-Cy lactone) adducts which have been prepared by first
reacting a Cs-Cy lactone with a polyamine, a polyol or an

30 amino alcohol to form an intermediate adduct, whereafter



15di scl osed in WO 00/34418 Al that the use of the poly(hydroxycarboxylic
acid)am de or -ester derivatives disclosed therein may also result in

att ai ni ngworreroan2mser e of a nunber of effects such as i nlPET/EP@0ONITS4
cleanliness (intake valves, fuel injectors, carburetors), 20conbustion
chanmber clealiness (in each case either or both of keep clean and cl ean-up
effects), antl-corr05|on (|ncIuC*6%hant|-rust) and reductlon or, elimnation

of val ve-sti ¢k WAL Now d S FEEHE (e opn aliphatic

25pol y(hydr oxyearhoxyd § ¢ el fha A de saldr fdé’ﬁédﬁ@eﬁl&a&b@é&rﬁ%‘f prisingly
provi des benefits in ternms of inproving the lubricity of I'iquid Tuel
conposi ti ons 4970y porated fiwemalSunalr th)faktChet I Iventdtonl QO present

i nvention prOV| es a gui d fuel 0si tion conprisin aliquid
base fuel swatacb e fo%rﬂ Use T noénthenige)r rﬁ)us C|{onlveegsg| ne; and WO

2010/ 812756 PQRHEP2O0H 05 984 -ddrd -fudne :IQSr amnsrce doicd yi(dweett aixy car boxyl i c
acid) amde salt derivatives having forrmula (111): [Y-00[O0-A-001, -Zr-R+1,
pXg-(111) GB ZherEin 2 i s hydrogen or an optionally substituted

hydrocarbyl groupgpAjgs) 3 53 vl %ts&ﬁée%“%gd}fo%ﬁsgﬂd&pe%o%@éqrnqw byl

group, nis from1l to 100, mis from1 , froml to 4 and is an
i nt eger such adydtatgg aimrogeans C@lmmpmd@namly:hs@b@t ivtsgtied disvalcent br| dgl ng

group which i attachedtothe car r t.hr ou hanltr is
0 or 1, R+ |s%an aMTD i Umgrody & épntolf&?% %gopranlué)n "o, c g o q%Tﬁje pr esent

i nvemol on fumdiefz Jproviides ca fetlkodifora prrepaidang o Ipr@lpadslfm@eltk@orrpom tion
of the present invention conprising adm xing the one or nore
pol y(hydroxy(%)r“quc acid) amde salt derivatives with 15a base fuel

suitable for use iy Q)r@/lﬁtllqc?e%\l Qﬂ’é@-i%fe%” fRgine o The present

i nvention yet further provi a nmet hod of operating an internal conbustion
engi ne, whi chportet fhodirioxyalares xyitiroducidigiimteo car cemiwst ider ickkanyers of t he
20engi ne a lll%wfd efluec'\:lom%%s1ch:LlotnlsO%SaCC(1ru(liolr 1toy tafa%l%rl%seent It is also
15 disclosed in WO 00/34418 Al that the use of the
poly (hydroxycarboxylic acid)amide or -ester derivatives
disclosed therein may also result in attaining one or
more of a number of effects such as inlet system
cleanliness (intake valves, fuel injectors, carburetors),
20 combustion chamber clealiness (in each case either or
both of keep clean and clean-up effects), anti-corrosion
(including anti-rust) and reduction or elimination of
valve-stick.
It has now been found that the use of
25 poly (hydroxycarboxylic acid) amide salt derivatives can
also surprisingly provides benefits in terms of improving
the lubricity of liquid fuel compositions incorporated

them.

Summary of the Invention

30 The present invention provides a liquid fuel
composition comprising:
- a liquid base fuel suitable for use in an

internal combustion engine; and



i nvention Detailed Description of the Invention The liquid fuel
conposition of the present invention conprises a base fuel suitable for use
in an i ntworzalo/@smsenbusti on engi ne and one or nore pol yPRYoPeoyossBOXY! i C
acid) amde salt derivatives. Typically, sthe base fuel suitable for use in
an internal conmbustion engine is a gasoline or a diesel fuel, and therefore
the liquid fuel conposition of the present jnvention is typically a
30gasol i ne conposi tion 6¥mhcaig§@e1gﬁiy %9 .OxikﬁelaCld) amide

2010/ 012756PCT/ EP2QQ9/{0%R7%84; =+ i4es havingl e R hydrigxycar boxyli c aci d)
am de salt derivatives used in the present invention may also be referred
to as hyperdi sper sat <0 [T 6 ~of -midrle P8l y( hydr oxycar boxylic acild) ami de
5salt derivatives jn.t lJ qui | ._conposi ti f t.he pr i_nvention
are pol y(hydr oxycé“’rh%orfg%l gl g% dé%%g(?(eh rsyfe;l tsande(%r]c\siLé)?lla\/lelg' ﬁgl\??sﬁcgqf%&re%ul a
(rer): [ Y-00[e-dAdibva- oRelip,pXg(ild la) difverleint Yot dnedriggembeit iaptticanal | y
substituted hydrocar byl oup, Ais a divalent optionally substituted

p
10hydr ocar by PYGFEEOSE- 29y i %% Pt 166 mi® % Mt £5F ils ¥ dm 1 to 4
and p is an iptieger sHah dhat pa o Ms 44 S ARLRL iQnal lonsubst it yi ed,

di val ent bridging group which is attached to the carbonyl group through a
ni trogen atoms rn 9 iomalllyRIsubs tark vdme i ivalgndu p rand 18X Braue an ani on
Fe may be a pri.nmry,. secondary, tertiary.or quaternary a ni_um group. R

is preferablQﬁﬁﬁghéﬁefhaf§9§ﬁ¥6ﬁﬁ3ﬁ¥bfbdﬁxnﬁﬂ‘ﬁ%?ﬁﬁ1§%ﬁ4q%% “Ais
preferably arditvaleent a2@st,rai ght occha n,0r'bt anehedmhydr opagbylipgeadp as
hereafter described for formulae (1) and (I1) bel ow. That is to say,
in féPmula (K1)1s 23 2kt erably an optional |y substituted aromatic,
aliphatic or cycl agld Phaldsh SUEAIGAL N3O DiAnERed iV aleloy for

25hydr ocar byl group. re preferably, Ais an arylene, alkylene or

al kenyl ene growparimopar tliicwiar far laogmges, i taldkylcgneher raldeemyd ene group
containing in the range of fram4 29.25 canpn atons, nore preferably in
the range of FI'oM®e ¥o B A BT 48NS 1ord préferabiiy i the 30range of
from8 to 24 ganhery @tk e 1areferiabl wnlitid ke rarge 16fatfinem WA to 22

carbon atons, and nost preferably in the range of from 12 to 20 carbon
at ong> a base fuel suitable for use 1n an internal combustion

engine.

The present invention yet further provides a method
of operating an internal combustion engine, which method
involves introducing into a combustion chamber of the

20 engine a liquid fuel composition according to the present
invention

Detailed Description of the Invention

The liquid fuel composition of the present invention
comprises a base fuel suitable for use in an internal
25 combustion engine and one or more poly(hydroxycarboxylic
acid) amide salt derivatives. Typically, the base fuel
suitable for use in an internal combustion engine is a
gasoline or a diesel fuel, and therefore the ligquid fuel
composition of the present invention is typically a

30 gasoline composition or a diesel fuel composition.



WO 2010/ 012756PCT/ EP2009/ 059784 - 5 - Preferably, in said conmpound of
formula (I111), there are at | east 4 carbon atons, nore preferably at |east
6 car bon woOaaw/012a15d even nore preferably in the range ofPCTEPA008/050844

carbon atons connected directly between tshe 5carbonyl group and the oxygen

atom derived fromthe hydroxyl group. In the corrpound of formula
(rrr), the optlonal subst ts in the oupA referably sel ected
from hydroxy, hal 6 P4l oi&y FoUps: & CQaldy I I? 149 8 10gr oups.

In formila (ldddi zand d0rmaa it Jne Brcsdit tihedranae afayf ramol geo 100.
Preferably, the lower Iimt of the range for nis 1, nore preferably 2,

i\égn nmor e préleé'fr%;m%ﬁ 30 @rseftemmovsrp@esl@mtgr limit of the rangzge ford15n is
nore prefera even
P n(% %Ql_e W‘?no‘}re sielt echiﬁ/dgc Eastesanl ec{%gé fyd3 Q134

nore preferably 1 nmy b many of | I'owi ng

ranges: fromshitto dBOQ;vaftriams? itro thi0;] ifudm Fued Mpdgiamoh o @f6®:,hef rom 2
to 60; from3 to 60; froml1 to 40; from2 to 40; from3 to 40; 20from1l to
20: from 2 t &GN dRVENE P02 BNl T HEXGGROF Ho 16:C14Hd 2 %m 3 to

10) . | s 2f10r M A VEldives Yavs oRf efghably @t mptional ly subst i t ut ed
hydrocarbyl group as hereinafter described for formula (1). 25That is to

say, the optionally subsltYtGléd Arydt] @céfb@'l «gP8Up Y in formula ((ITI) is
preferably aryl, aI keyre Yal keh\g/ r%ontal nin {UR 13 50 ¢ bcol A to , hore
preferably in the range "of fromfi G 25 “car on Cat ms\/ For® exarrp , the

optional | y substrdditred 1hydicagar byli sgraouf v3Q¥ iy e ceenveniseintidty tseleect ed
from heptyl, octyl undecyl, lauryl, hept adecyl hept adenyl ,
hept abecadi erli);YI Osctaeta)ryﬁt gr@luéyl Tand 15%46) dylto Mg, m is from 1 to 4,

2010/012756P9FG%P%QQ%{Q5Q%5% aﬂa is an.G§H§£K§x%nQ%e%h%k %%fd-gptbpna||y
substituted hydrocarbyl group Y |n formula (1171) herein include C4 2

cycl oal kyl s gwcmrasvmydrwﬁéwylsubmﬂ mmam@mmmm yoyelo ¢ ter penyl

groups whi ch re derlv fro at ur al occurrin |ds s ch as abietic
acid; aryls §” Mad pt?e che }ILEI]Se L?Pc/r libgrtf p Y501 yaryl s such as

napht hyl , bi phe;rndqenstatbﬁnylr anrd ophenyl, rreztthyIspaenwnmohmutthereﬁesentj

i nventi on, the optionally substituted 10hydrocarby| group Y in fornula
(111¥5may coRt ai ¥° ote Hrigmwre functlonal groups such as carbonyl, carboxyl,
nitro, hydroxy, halo | kKax ref.ernab tertiary, api.no (no N-H

| i nkages), oxy, cyanga9su pﬁoﬁy an ? ﬁoxy%¥ The na%oylty of the atons,
ot her than hydraggemariyn ammonium group Rf is preferably a quaternary

ammonium group.
In formula (III), A is preferably a divalent
20 straight chain or branched hydrocarbyl group as hereafter
described for formulae (I) and (II) below.

That is to say, in formula (III), A is preferably an
optionally substituted aromatic, aliphatic or
cycloaliphatic straight chain or branched divalent

25 hydrocarbyl group. More preferably, A is an arylene,
alkylene or alkenylene group, in particular an arylene,
alkylene or alkenylene group containing in the range of
from 4 to 25 carbon atoms, more preferably in the range
of from 6 to 25 carbon atoms, more preferably in the

30 range of from 8 to 24 carbon atoms, more preferably in
the range of from 10 to 22 carbon atoms, and most

preferably in the range of from 12 to 20 carbon atoms.



15substituted hydrocarbyl groups are generally carbon, with the heteroatons
(e.g., oxygen, nitrogen and sul phur) generally representing only a

m nority,wakowo133% or | ess, of the total non-hydrogen RCEMEP2@OSERL. Those
skilled in the art will appreciate that 20functional groups such as

hydr oxy, hal o, al koxy, nitro and cyano in a substituted hydrocarbyl group Y
w || displace one of the hydraogen atons of the ocarbyl ,_ whils
functional groups "G r]é’ar V12 S SFERnd toggr/t 'oarwlém(rj;&l()-'l\l-t;k{er@xy,

sul phonyl ang,,sulphaXxdst 1 &299P0 stddndt, echedraeardidy 1gr Qup 1widde di spl ace
a -CH or -CH2- noiety of the hydrocarbyl. Mre preferably, the hydrocarbyl
group Y in f@emica @toms,i snghsmest inodice i@ esaipdtyi it ddeby @ agr oup

sel ect ed f.rom hydr , I I : Y r ref erably
308 koxy. TS Sraay ARty SR SR otk by

group5Y in faamilcay(ll Igrours aadsttéar yx vaeou @, t ob2 -deydrvexy Strear yWhegr oup, an
ol eyl group or a 12- WD 2010/ 012756PCT/ EP2009/ 059784 _ 7 _ hydroxyol eyl
group, and t WO FeMilvéd Fom natural Iy occurring oil such as tall oil fatty

aci d. JIn formul@a  Iddmbod $Preferabl y @ )optdenaldy suhst i t ut ed
di val ent bridgi ng group represented by 5fornmula (I'V) -N-B-(1V)

wherein R i subpsdridgemter 1a Hydr coasy 2 grrsup i Bhly e lepttieohdlron
substituted al kyl ene grqup. Exanpl es of hydr.ocarb gr s that may
repr esent Rl%lyﬁ%/rloﬁidjé nwsatq*r%?lo,r gtlﬁ{ﬁx,y ﬁ[}%rugﬁyl ,esﬁ)}/ C&ta%ﬁya#d‘%&qﬁexéfyl .
10Exaopl es ofgrepidsanal |y substituted al kyl ene groups that may represent B
i nclude ethylene, trimethylene, tetranethylene and hexanet hyl ene.

Exanpl es of pref erfed ZZMdiet i1dd )i rersh maravdid 19 ncifude NECEECH?- |

- NRCEEC( CE3) 2CE e and Nl GEZ)S-1:0 015! B AQIula 1 e 10We3 Arigfigrald y 1,
i.e. the pol y(hydroxycarboxylic acid) amde salt derivative having fornul a
(1'1'1) rmust cditcainandee fopt inonal 11y swhst ivngtfed adilwalzenteviemi dgineg gr oup Z.

Preferably, I;q:e@ex:a%%yr %p,r %Sr% eq:%bq% ft%remilllpape(rv)l im]il\t!—%%( \Qhe range for

15 n is 100, more preferably 60, more preferably 40, more
preferably 20, and even more preferably 10 (i.e. n may be
selected from any of the following ranges: from 1 to 100;
from 2 to 100; from 3 to 100; from 1 to 60; from 2 to 60;
from 3 to 60; from 1 to 40; from 2 to 40; from 3 to 40;

20 from 1 to 20; from 2 to 20; from 3 to 20; from 1 to 10;
from 2 to 10; and, from 3 to 10).

In formula (III), Y is preferably an optionally
substituted hydrocarbyl group as hereinafter described
for formula (I).

25 That is to say, the optionally substituted
hydrocarbyl group Y in formula (III) is preferably aryl,
alkyl or alkenyl containing up to 50 carbon atoms, more
preferably in the range of from 7 to 25 carbon atoms.

For example, the optionally substituted hydrocarbyl group

30 Y may be conveniently selected from heptyl, octyl,
undecyl, lauryl, heptadecyl, heptadenyl, heptadecadienyl,
stearyl, oleyl and linoleyl.



R4 20wherein R2, R3 and R may be selected from hydrogen and al kyl groups
such as nethyl. The ani on xg- of the conpound of formula (I11) is not
critical woaonan2tsé any anion (or m xture of anions) suiPCalpPeoOs54784 ance
the positive charge of the 25pol y(hydraxycarboxylic acid) am de cation. WO
2010/ 012756PCT/ EP2009/ 059784 - 8 - The ani on X4- of the conpound of

formula (I11) may ¢ nvenlently be sul phur-.con ni ng ani on, such as an
ani on sel ected frdth £5€H§ﬁé’tp lé)ﬁtad‘ﬂéfﬁmesdincelt is
desirabl e to RN u@suﬂ Rhure Gaptient (i) gaseldine iand diesel , fuel s,
t he use of non-sul phur cont aining anions in the corrpounds of formila (1 II)

may be desi ra?b’lcéo@ééfé’ﬁm Fy A EF Ve lomeeent/ r@tqlofrt?Y@fl@dJkp}Hm' sueht ke | i quid
base fuel an esir qn rati I iquid fuel
10conposi ti og! cont ?lr%%n;cetr%% &ne %?)tu %r éﬂ%g& y%d%%r/lé}ae 3%“% c acid) am de
sal t deri vat incesiraller efcone,rite aariiden sXgh @fs tathﬁamnpmdi ofadfydrsmul a (111)
can al so be any non-sul phur-contai ni ng ani on éo m_xt ure of _ani ons)

suitable to FAENGS PRENYIS FoSiltinte chargéo et“ﬁéflpolaﬂdh)P Wé/ajfrsboxyl ic
acid) am de Gatdron,s $HEhas 13 mﬁ@)-k@ﬁlyghurstq%@llma@lgi organic anion or a

non- sul phur - cont ai ni ng i norgani ¢ ani on. Non-limting exanples of
sui t abl e ani M@Da/rl@emhylp@qnm HCCB : HCOO CH3C00 , H, BO3:. , CO32 ,
C2H 302 20H002- HC204 NH?2 B

Na , [Al(H20)2(OH) &1 Aﬁ%@ &Z°°S #é]ie“ thﬁs opﬁdonaq_ﬁ‘é(ofél%stdtu%ea Os-

C10419p 010-, HKQrocSh®HE- graElE2-in [flﬁtfﬁﬁﬁlt]a4 II@OQm%ry db’nZ:%EZr ,onM1Q>4ﬁ
NO162. [Cu(CCB)Z(O—DZr ASO4T) , Br, BrGs
25Sui t abl e afiGits TR TaIgE i RAVES a?M%@Sdmr\}Pé@Yflr'orﬁaé&?ﬁ@dﬂdél%ﬁt'al ni ng

a carboxyli ¢ \Aehd.0f 04 ls. 8 1@.LAT BAYIAL & A0y AMORs 48 I24ed,J T om
conpounds contalnlng a hydroxyl group (e.'g. an al koxi de, phenoxi de or

enol at e ani on)no M- dgerkasmsed azmyon$y9m)©h ast ipihtomatle ast@iamdllmtthytle
{)nggg;)rus b da}aa(ri%% é“FhrE%fo hat %%earndthpho%ph rr(t)%teens’ ;or m xt ures
15 substituted hydrocarbyl groups are generally carbon, with
the heteroatoms (e.g., oxygen, nitrogen and sulphur)
generally representing only a minority, about 33% or
less, of the total non-hydrogen atoms present.
Those skilled in the art will appreciate that
20 functional groups such as hydroxy, halo, alkoxy, nitro
and cyano in a substituted hydrocarbyl group Y will
displace one of the hydrogen atoms of the hydrocarbyl,
whilst functional groups such as carbonyl, carboxyl,
tertiary amino (-N-), oxy, sulphonyl and sulphoxyl in a
25 substituted hydrocarbyl group will displace a -CH- or
-CHy;- moiety of the hydrocarbyl.
More preferably, the hydrocarbyl group Y in formula
(ITI) is unsubstituted or substituted by a group selected
from hydroxy, halo or alkoxy group, even more preferably
30 Ci_4 alkoxy.
Most preferably, the optionally substituted
hydrocarbyl group Y in formula (III) is a stearyl group,
12-hydroxystearyl group, an oleyl group or a 12-



- 9 - Non-limting exanples of suitable anions derived from conpounds

containing a carboxylic acid group include acetate, oleate, salicylate

ani ons, awo2niouierses thereof. Non-limting exanpl es of $arERRIS/0&TBONS

derived 5from conmpounds containing a hydroxyl group include phenate anions,

and m xtures thereof. In a preferred enbodi ment of the present

invention, the anion _X41 is a non-sul fur- contalqigg‘anlon sel cted fromthe
I

group consi st BF A9Y la Pwewat &7t dip.E £TovAl &t éla&rudf Yan ol eate

group and an Rcelatie @aup;sur & Prefiar aply the aniam X4 is H The
one or nore pon(hydroxycarboxyllc aci d) am de salt derivatives may be

obt ai ned by react ilon fofrman sanildd Jand a spaingdeydidwy car W&qu@lddi d) of
f | I , 1) .1 h |
ormula (1) %)%g:gatﬁg:%%] dlgé'(le)n'& %%%fgg. \'E,E;a\ér‘o%p ydrog eﬁ%l Lriponatly

substituted hy I"ent optlona y SSubst it ut ed

hydr ogar byl gk&mmlandIW'ls fron11 to 100, with an acid or a quaternizing
agent. As used herein, the termwhydrocarbyl" represents a 20radjcal forned
by renoval of one or nore hydrogen ato om a carbon atom of alV

hydr ocarbon (not necessarily the sane cqrbon atons in case nore hydrogen
atons are renoved). Hydrocarbyl groups may be aromatic, aliphatic,

25acyclic or cycllc groups. Preferably, Riydr ocar byl groups are aryl

cycl oal kyl , al kyl aIkegyl ghlch case tE é % gelstral ghaln or
br anched- chai n gr dupg e lﬁeBV $BAFAL PYe?nydroearbyl tgPbapE FREI tde
phenyl , naphtihylan r@tthwn,a1qtyh>élu,bqutthbedO%rltwLen@tgmdu@ﬁntyl 30hexenyl,
dlnethylhexyl octenyl, cyclooctenyl, nethylcycl ooctenyl,

d|nethylcycIooctyﬁxaﬁﬁﬂ¥¥héﬂymydmgcﬁgioﬂoIQ?E%PCT&EPZ@@Q7GE$¢$$eﬂt1@--
octyl, |sooctwdluqi(gad(?hce)&t heéglgggan fg qsyl bu%§%9%§%I trkgg q{yl and
i nventi

phenyleth I e’'pres hr ase |on
substdt ut ed hydroaammpréssbﬂnvyiﬂdmaﬂﬁynsd@%thydﬁﬁﬁakhyhdﬁgknqp$u@pi|onalIy

cont ai ni ng one or nore 'inert" heteroatom containi ngEr‘Ff unct i onal groups. By

"inert" is mednt” flat A FERCT FontdIC1geu s iad st I e 6 rany
substantial  degheéamiil e N ¢ld:Qmhedh kg Lompound.

Examples of preferred Z moieties in formula (III)
include -NHCH,CH;-, -NHCH,C (CHs),CHy,- and -NH (CHjy)3—
15 In formula (III), r is preferably 1, i.e. the
poly (hydroxycarboxylic acid) amide salt derivative having
formula (III) must contain the optionally substituted
divalent bridging group 7.
Preferably, R' may be represented by formula (V)

R3
/
-"N-R? (V)
\
R4
20 wherein R?, R’ and R* may be selected from hydrogen

and alkyl groups such as methyl.

The anion X7 of the compound of formula (III) is
not critical and can be any anion (or mixture of anions)
suitable to balance the positive charge of the

25 poly (hydroxycarboxylic acid) amide cation.



The optionally substituted hydrocarbyl group Y in 10fornmula (I) herein is
preferably aryl, alkyl or al kenyl containing up to 50 carbon atons, nore
pr ef er ablwoizaidie7ssange of from 7 to 25 carbon atons. FECTEP2009I089784 he
optional |l y substituted hydrocarbyl groupgY_may be conveniently sel ected
fromheptyl, octyl, undecyl, 15lauryl, heptadecyl, heptadenyl,

hept adecadi enyl, stearyl, ol eyl ndhgﬁli nol eyl . QO her exanples of said
optional Iy substi tidted Hydr ar%§|t o%%“@gli”hdf%fr nLP e 9 ﬁgg%prfn?%cl ude
CA_2, cycl oaldgrlersueh 135 1oy & ehexHur RIAMENE 07 I isrsuchias a20Re] yeyclic

terpenyl groups which are derived fromnaturally occurring acids such as
abi eti ¢ aci d;ardroyl sedyctess fptvanydul cdediek wingl sudiphenaienayiiongnd pol yaryl s

such as napht hyl, i yl ,..stjbenyl. a |_met h . 25l n the
present inventi on,%tw%gfeeor}ﬁt iSol%legel ?Qsﬁsﬁ%tsﬁ{}%%y rooélgﬂ?l%%grlr 3U§OV may
contabn one arulpdne fasmdtananadln graeuwds rsuchdasiicadionyle ]l sgarthexylse nift r o,
hydr oxy, hal o, al koxy, tertiary amno (no NH |inkages), oxy, cyano,

sul phonyl and*<&ul T~ CPRE- Saj oY By 191 S Hé! éfth(?rmc,ogr@%@rds 36 t han

hydrogen, in suhstit utred )hydrogry bids 19-04RS R EaReS /ldoh Gardon, with the
het eroatons (e.g., oxygen, nitrogen and sul phur) generally representing
only a WO 2CL0/GI2Z756RCTY EF2609/059784 thel ligvisbhiase, fatlsdutar®3%ror | ess,
of the total .non-hydrogen, ato resent.. Thase ski.ll in.the ar il
appreci ate tﬁgﬁe rdque?lécltri ona Ongcreglﬁcpsatslt%]h Oé‘cs u@ r%élxry,mhgl%oe, qaﬁ u&)?f;,ftune:lﬁt ro 5and
cyanooi n a suhsiddsuteadrhydmecanriyly gheupné wd Incdiespl ace one of the

hydr ogen atons of the hydrocarbyl, whilst functional groups such as
carbonyl , camdRARY FERCHLP A IinG ENY, agkyie §dlgh 1Vghd V&f -phoxyl in a
substituted hydroeaphylsgroupywi Ll ;di,sphace: a1 Chko oty G- moi ety of the
hydr ocar byl . The hydrocarbyl group Y in fornula (1) 1s nore

pr ef erabl y urdsubstlia utléd )orcasubstsa deedintyy revngreoup heel-ectrdd ifigrm hydr oxy,

hal o or al koxy .group, even nore preferahly | kox 5Most preferably,
the optional IF$ibstit ﬂilé{)futﬁfdro c&nﬁyﬂnsgr &d@gv“bﬁﬁ %ﬁmﬁénﬁ% t1'%56 a stearyl
groups 12- hygiopkysteardta oy tar ey (hgiduy cd rbd= Nydr exyial)eymigicoup or

a group derived fromnaturally occurring oil such as tall oil fatty acid.
201 n one enb&dTHRY GRAThE Sp e SR SURPERL 6191 tatl N1Egs 0 TeéL 16T 2reoTaldr of

t he one or r e poelyf %rqro_ ¥garhoxyld ¢ aci .am_de salt derivatives are
sul phur - contrrla%Ll (ral;ll ng pcﬁrﬂ%1 ygjr oxfcg?rgbglx%nl c g%lgnaa%o e salt derivatives. In
such an enbodi nenNpnsdiicicnegoexaopée25pdl w(Ohydboryeariboxykire aéi d) am de

salt derivatiyves ef eraply ve a s hur content-.of at,nost 2.5 w.%
such as a sul urﬁgént éﬁt%i'n e ra %885 from %%f t’o 2.°0 'wtc?%02 ’

convgpi ent |y gan’t hecJoiahge wof,of 1,0mAA: 6 1@, 1. B3wt i, sul ghur o,’as aeasured by
| CP- AES, based on the total

F~, Na~, [Al (H»0),(OH)s] , Si0s’", SiFs’", H,P0s , P°7, PO, ",
HPO,””, Cl17, Cl0s", ClOs, ClO7, KO, SbOH¢, SnCls",
[SnTe4]®", Cr0,””, Cry0,”7, MnO; , NiCls”", [Cu(COs),(OH),1"",
AsO,°, Br , BrOs, 105, I, CN, OCN, etc.

25 Suitable anions may also include anions derived from
compounds containing a carboxylic acid group (e.g. a
carboxylate anion), anions derived from compounds
containing a hydroxyl group (e.g. an alkoxide, phenoxide
or enolate anion), nitrogen based anions such as nitrate

30 and nitrite, phosphorus based anions such as phosphates

and phosphonates, or mixtures thereof.



30wei ght of said pol y(hydroxycarboxylic acid) am de salt derivatives.

I n anot her enbodi nent of the present invention, the one or nore

pol y( hydre®yewvdessyl i c aci d) am de salt WD 2010/ 012756 PCT/EERPRO0SY7869784 -
12 - derivatives are non-sul phur-contai_nighg pol y(hydroxycarboxylic acid)
am de salt derivatives. The preparation of poly(hydroxycarboxylic
acid) and its am de or .other derivatives s knogggand,is descr.i bed, 5for

i nstance, in EP 0NPZ18T7 100 §XPTPATS, OWDOSH6/ 6768921485 5861488 @B 2 001
083, GB 1 34Z 46 .cdB ol B8 168 ey Q0Q 2792 xand US 4 B48 389-inH&ide
y

pol y(hydroxycarboxylic acid)s of formula (1) ma . be nmade by the
i nt er est eri f iacattiade ofc lewd cor SArie VIGHEd rex e band ind xdeirgs éhefreaful a

(11) HO-A-000H( | oy s WHBLELO AN S B Bl g0t aPLL oAl ¥ sybsti tut ed
hydr ocar byl group, op ionar Aot he presence of a cafalyst according to
wel I known netriadsonBuchh dietdrods: ithare adesarridsed, draupexanylele in US 3 996
059, (B 1 373.660 and GB 1 342 746. The chain termnator in said

i nt erest eri fiPCATIGT FEY P ra R6h My diaRfc &r5diiti-c aci d. The hydroxyl group

in the hydroxycarBaxyl pb¢egeidcandn2@uhgcear BexyhiC paekdngr oUpehi ibhe
hydr oxycar boxylic acid or the non-hydroxycarboxylic acid nmay be prinmary,
secondary or ther tairdiop X1 characte@r-sulfur-qiretdimeresier ol  sat¢omedf t he

hydr oxycar boxyl i c .aci d _and the naon-.hydr rboxyli c .acid chain term nator
2bmay be ef 1 660 By MEQLFng T Srar iTig et & FHE2 s hall v i n a

sui t abl e hydrseqardyan tsolgeeittp, sueh cds el uereioramy lene,ccand cazgeturgpi ng of f
the formed water. The reaction may be carried out at a tenperature up to

- 250C, converioHt B SHtS t¥rd ¥ ef1u Y éHpeT at F 9%f the 30sol vent. Where
(he TLALSEN JLOUT e AR AT assaay dind L ary.
salt derivatives may be obtained by reaction of an amine
and a poly(hydroxycarboxylic acid) of formula (I)
Y-CO[O-A-CO],—-OH (1)

15 wherein Y is hydrogen or optionally substituted
hydrocarbyl group, A is a divalent optionally substituted
hydrocarbyl group and n is from 1 to 100, with an acid or
a quaternizing agent.

As used herein, the term “hydrocarbyl” represents a

20 radical formed by removal of one or more hydrogen atoms
from a carbon atom of a hydrocarbon (not necessarily the
same carbon atoms in case more hydrogen atoms are
removed) .

Hydrocarbyl groups may be aromatic, aliphatic,

25 acyclic or cyclic groups. Preferably, hydrocarbyl groups
are aryl, cycloalkyl, alkyl or alkenyl, in which case
they may be straight-chain or branched-chain groups.

Representative hydrocarbyl groups include phenyl,
naphthyl, methyl, ethyl, butyl, pentyl, methylpentyl,

30 hexenyl, dimethylhexyl, octenyl, cyclooctenyl,
methylcyclooctenyl, dimethylcyclooctyl, ethylhexyl,



- 13 - should not be so high as to lead to dehydration of the acid

nol ecul e. Catalysts for the interesterification, such as p-tol uenesul phonic
aci d, zi nwoaestEe®s zirconi um 5Snapht henate or tetrabutylPCTiFPa0Q08784ay be
included, with the objective of either_ipgreasing the rate of reaction at a
gi ven tenperature or of reducing the tenperature required for a given rate
of reaction. In the conpounds of forrmulae (J1) and (11), A.is 1lOpreferably
an opti onal | ySdbgt itSNEd Ydr oGSy Tal iHsRat e)(,ceéi]ry y&E8Phat i ¢ strai ght
chain or brangheddimal ent; hydrgoarby GreunctRaferably, Ais an arylene,

al kyl ene or al kenyl ene group, in particular an arylene, alkylene or
al kenyl ene group dénttdienivygsientt Heviearigerof thyeomyasse 1925 ieareddy at ons,

more pref er ab s}t;lécmr{%c{ %@gﬂ%o%farfbéﬂm 6 o 9.2 G bon, %ti‘%b Wt jerably

in the range o carbon atons, nore preféerably-in ange of

from1i0 to 2Zreardsonpatiens,] 1gndomsti ndmef erablog ino rtche imange of from 12 to
20 carbon atons. 20Preferably, .in said conpounds of fornulae (1), and (I1),

there are at JA&EHCH CHAGHEIMY, o préfedd W sat  Féast- "6 *dar B6h at ons,

and even nor e pref enahl Y HN dhediange ofrJuMB 1o 14 pankenateiiny,
connected directly between the carbonyl” group and the oxygen atom derived

25from t he hydkeantgreduplegree wilth tihe domedumds odf ther mempeuid. and (11),
t he optional substjtuents in-.the group A.are . preferably select from

hydr gy, hal o or AR G UReY FUre e e by Gore Tk oy 6t ugd. 30The
hydr oyl gr o rntultshe hy diedeyearikodfe ratilds aafyif,orankdya (dd )alikerprief er abl y
a secondary hydroxyl group. Exanples of suitable hydroxycarhboxylic acids
are 9- hydr oxySrearind "&cive, tro-My Feaarst e4E adide AReferably in the

2010/012756PQEEEEZQQ9&Q§%7&4ﬁb A kY droxyst eald.C AGhfhie, the

12- hydroxy-9-oleic acid (ricinoleic acid), 6-hydroxycaproic acid,
pref erabl y 12pthydradXystsedrsts tadied, hQommeragitall 2-dwedrYoxyest éari c aci d

(hydrogenated castar qil fatty acj normal |y contai-ns up, 5tq 15% wt of
stearic acid(%WﬂY%ﬁﬁﬁﬁ% on- &Fﬁ%@%ﬁ?ﬂb§§¥¥é%acfﬁ§dgs B5-ti‘es and can
conveni ent | y 1beiriggd naidheuc Jyr tHaert sadmiyt, Uhe 3 qareduee va , pelngaety 19f
nmol ecul ar wei ght about 1000- 2000. Where the non-hydroxycarboxylic acid is
i ntroduced 1 ar @&¢l 1@ e -reacti on, the proportion which is required

in order to produ I r i r..qf- i I l.ar; wei ght can
%%h%ﬁigg¥l H§QE§%£F?ﬁgﬁfmg?iﬁvgéﬁfgﬁ?%?fﬁﬁ?ﬁ%f’the per son

be determ ned either
skilled in thedarccartyThergrguy (r0-fAX@0-Da (1)t hereompoumdsidef (.or mul ae (1)

o b B e o SR RS SR SRR % °

20 polycyclic terpenyl groups which are derived from
naturally occurring acids such as abietic acid; aryls
such as phenyl; aralkyls such as benzyl; and polyaryls
such as naphthyl, biphenyl, stibenyl and
phenylmethylphenyl.

25 In the present invention, the optionally substituted
hydrocarbyl group Y may contain one or more functional
groups such as carbonyl, carboxyl, nitro, hydroxy, halo,
alkoxy, tertiary amino (no N-H linkages), oxy, cyano,
sulphonyl and sulphoxyl. The majority of the atoms, other

30 than hydrogen, in substituted hydrocarbyl groups are
generally carbon, with the heterocatoms (e.g., oxygen,

nitrogen and sulphur) generally representing only a



formula (1) for reaction with am ne include 20pol y(hydroxystearic acid) and
pol y( hydroxyol ei ¢ acid). The ami nes which react with

pol y( hydre®yervdossyl i c acid)s of fornmula (1) to form polpghpdecdsywras boxyl i c
acid) am de internmedi ates may include thpse_defined in WO 97/41092. 25For
exanpl e, various am nes and their preparations are described in US 3 275
554, US 3 438 .757,, US 3 454 555, US _ 3 565 804, US 3 755 43 d US 3 822
209. minority, ?ﬁ@%m%rs?eﬁ Peact@it % prér élabtly "] %nrr?@,e“a
30triam ne ory@pRoladne.. Preferred amine reactants are di am nes sel ected
from et hyl enedi am ne, N, N-di net hyl-1, 3-propanedi am ne, triam nes and

pol yam nes sel ect ddofscomk MO0 L0y F1hE7 56RCHIER2 GOPB53 284 Lthes -

i et heyl enot 1y, g, i LIl enot sl Lam Do, Lek T astihy! enopent anne..

pent aet hyl enehexam ne a amnoe fi ne. tion between

t he ahi ne reacidantyzand ithe S{ypel ty(dwdrdoxyeardeeapvilc caeiug) Yofwiflar nul a (1)
may be carried out accordi%nﬁg to nmet hods known to those skilled in the art,

by heating t He o1 Ehyarfodyc drboxIGTC%E &)Wt KTt HéCamiYne Yeddtant ,

optional ly ina sy trable jhydnocarhen selrents such Rs 1t oluene.Qn xyl ene, and
10azeotroping off the forned water. Said reaction may be carried out in the
presence of aegdatiglnystansuch @ p-t clxyenssulopivanilc saasi ¢ulohes vdcatnatee,

zi rconi um naphthenate or .tetrabutyl, titanate., Var.iouys patent. docunents
i 501 056 15pa TRy AR AN BRI ac i A e T ap it ag !
i nstance, GB-LH373mb668+t¢h 5€l eseshpakythydroxycar boxylic acid) am de
derivatives with am nes such as _3-di net hyl am nopr opyl am ne and

et hyl enedi ami ne f deudy HS FEPer STy Pagents HGF™0d sider siSoMLISF pi gnent s

0 OrgaNi G | LgUiSap )y 0GB 2 004 D83,icsel0565,:00l YLhydraxyear boxyl i ¢

acid) am de vatives wth poly(ethylenermne) (PEI) having a nol ecul ar
wei ght (MY grdategred a6 0@ droxya Siafid arr wséoxn duSup, 06T er92ore
g](c)l y( hydroxy%arret%%%glcy %%I_P)al%rgxglfe. 25derivatives with am nes of the fornula

15 Most preferably, the optionally substituted
hydrocarbyl group Y in formula (I) is a stearyl group,
12-hydroxystearyl group, an oleyl group, a 12-
hydroxyoleyl group or a group derived from naturally
occurring oil such as tall oil fatty acid.

20 In one embodiment of the present invention, at least
one of, or all of, the one or more poly(hydroxycarboxylic
acid) amide salt derivatives are sulphur-containing
poly (hydroxycarboxylic acid) amide salt derivatives.

In such an embodiment, said one or more

25 poly (hydroxycarboxylic acid) amide salt derivatives
preferably have a sulphur content of at most 2.5 wt.3,
such as a sulphur content in the range of from 0.1 to 2.0
wt.%, conveniently in the range of from 0.6 to 1.2 wt.%
sulphur, as measured by ICP-AES, based on the total

30 weight of said poly(hydroxycarboxylic acid) amide salt
derivatives.

In another embodiment of the present invention, the

one or more poly(hydroxycarboxylic acid) amide salt



Nl-12 R-N(R')-R'-NH2 are disclosed for use as pignent dispersing agent.
WO 95/ 17473 di scl oses pol y(hydroxycarboxylic acid) am de derivatives with
am nes sub 208/@27580di met hyl am nopr opyl am ne, et hyl enediPEFRPR()09/059784

pol y(et hyl enei m ne) (PElI) having a nolecypar weight (MN greater than 500
and am nes of the fornmula of WO 2010/012756PCT/ EP2009/ 059784 - 16 -

Nl -12-R -N(R')-R'-NH2 for use in a_nethod of preparing a non-aqueous

di spersi on of Sddpper- Vot ﬁ&%&%}m%ﬁﬁéf%@%@@% scl oses

pol y(hydr oxygankoxxld:e 8o aiide deridjatinies Watih aEnes Sueh as
3-dinethyl- 5 am nopropyl am ne, poly(ethyleneimne) (PEl) having a

mol ecul ar wei ght (g rgre@atrert itcmar® 1500 las hdicspervsiard cagentc iafithe and
preparation of _a _di.spersibl.e | i G PJ t ositjan. EP Q. 817
di scl oses poﬁf(shf%!rlgj%yg?r %&%yelr{]g{eg%q}c?)ccl%@%ﬁ%e kgg)rr&?lva rl|Ofngsré v%%tsﬁ(%ﬁé%éiém nes
(et hybenedi arfiore,irditeintnyd, eriet mram ned &1c.,) Waardsyaaldcahols (odi/@ttearegl am ne,

etc.) and ester derjivatives wth poIOon s&&gl ycerol_, et Cﬂ% far _use as
surfactant st ablPe F ¢t st &5 14 é}lorjrg C?i?’sp ilorét 20t/ “Lol | L oy g?a?ﬁ}l'c
| 'i qui ds and @jd /awateer 7LremSiens. 349 3gdjowever, none of the

af ore-nenti oned patent docunents disclose the use of one or nore

pol y( hydr oxycar box3fs ecdaei (dy davixde ssdlox yderd vatlides ods fdirgellesed harei n in
fuel conpositions.. 20The pol.y(hydroxycar.boxyl i c id) amide internediate
formed from ibeeac aidoen%é/f eEthhee %1%%6%2%%1?{&6(:%0 O)?( ﬁ%r%g(ey@arr Bn&ryel ic acid) of
formuba (1) ins/dreagtcedbudi ian aatidd off & cquatier nizziyng agent to forma salt
derivative, according to well-known nethods. 25Acids that nay be used to
formthe salt derivative may be sél®dt€®% om organic or inorganilcacids.

Sai d acids are conyenient by iselectied fifamganboxyhic AgidStuted | _
ni trogen-contai ning organi ¢ and i norgani c acids, sul phur-contalning organic
or inorgani ¢ hacdimds aduch e usul plRdricna30aciidy, tiet reresulgshodi @ aci d and
benzenesul phoni.c ,aci d). : at erni.zi.ng agents that be ed to form
the salt deriVative miy B ¥é%dted orlﬁng’lwr?eﬂ?ﬁ%so Sphugi&c/chaaeﬁloéisdi al kyl
sul phat e haviai@ fJeemrldedl, 4 ear Reint1es,in 00 20 /0 b2 H6 REGT/1IERZG0Y 59784
- 17 - an alkyl halide such as nethyl chloride, nethyl brom de, aryl halide
such as benzyncKiForli dé2 746. | n a preferred enbodi nent, the quaternizing

gg.e”t is a sul ph!”ThCeO_%tél%@i@J ”c%fgﬂ%ltaf(‘tro@j zi ”%a%QF'leteif%sFE%rﬁiiﬁLHanion may
i met hyl sul phuric acid or an dialkyl sul phate having from
be a non-hydroxycarboxylic acid.
The hydroxyl group in the hydroxycarboxylic acid and
20 the carboxylic acid group in the hydroxycarboxylic acid
or the non-hydroxycarboxylic acid may be primary,
secondary or tertiary in character.
The interesterification of the hydroxycarboxylic
acid and the non-hydroxycarboxylic acid chain terminator
25 may be effected by heating the starting materials,
optionally in a suitable hydrocarbon solvent such as

toluene or xylene, and azeotroping off the formed water.
The reaction may be carried out at a temperature up to
-250°C, conveniently at the reflux temperature of the
30 solvent.
Where the hydroxyl group in the hydroxycarboxylic

acid is secondary or tertiary, the temperature employed



1 to 4 carbon atons. The quaternizing agent is preferably dinethyl

sul phat e. Quaterni zation is a well-known nethod in the art. For
exanpl e, WoawymRBat i on usi ng di net hyl sul phate i s 10de®CTiEPe@0M7BE 3 996
059, US 4 349 389 and GB 1 373 660. - 13 Pol y(hydroxycarboxylic acid)

am de salt derivatives that are preferred in the present invention are

t hose which each _have a TEN (taotal base nunber) val ue of |ess than 10

O KOH G, < 85 HEASUT S b RSB 738 Hibr & AaRe  BIHBIy e Of Lhe

pol y( hydr oxygarikoxdiiceae d) am de salt derivatives each have a TEN val ue

of less than 5 ng. KOH g, nost preferably 2 ng. KOH g or | ess, as neasured by
ASTM D 4739. Exanplagslofs tsolfpthyidreoxydarmsedpiiid igeitd)oramistde s glst

20deri vati ve r il %r’r'r’re"r.iall i_nclu t hat. avail able from
Lubri zol und rttt%ﬁ%et@}egs g\é eosnﬁgén%tclciori ' é&csﬁilgé@%%‘/o%g“r gllruglacti on product
of poby(12- hyghhaxysisear icr acitdabattyl N, iNadiatet, hybyl b3 pmeganedi aming and
di met hyl sul phate) and those avail abl e under, the 25trade desi gnations

'CH 5" and ' CH7'OSsThISrarndh &t "z Helrg SPSIyiver-NCofpay O T€ACHIRTY he

liquid fuel GQMROYYLIONS Rfode Riesentsd Nvetdion, dife theRase fuel used is
a gasoline, then the gasoline nmay be any gasoline suitable for use in an
30i nt ernal comsstriesh fenyiane lofent e tepartk degwittiioon (petrol) type known in

the art. The gasoline,used as the b fuel, in the |liguid fuel .conposition
of “the present  VOROTE) 613TSertr Eo060)bagTed D 8 i henti o ey
conveni ent | y palese 2@ Inefer red itd ads v Bags tgasaldneromatic, GEs@haies

typically conprise m xtures of hydrocarbons boiling in the range from25 to
230 C (EN- SIPS0C340572 L 1hé tast iSFeld %artg €Sieamd O SanchSontivgrveés typical |y

varying accorndidfig, 015 MRt ANd seasan af, the jyean, s1ha Jydrogarhons in a
gasoline may be derived by any means known in the art, ‘conveniently the
hydr ocar bons omay ke nderinge dy icuranyt rk pevirt ivarder afr emysdtema, gltl-kdrene

10gasoline, synthetically-produced aramatic .hydrocarbon mxtures,, thernmally
or Seatal yei caH RS O oL T o kA g 11 SRR Hach one.
catalyti cal | p5 efsapmd dtyfgcaidrens @ dix1uyr a5 ohd hesee Bre rspecidic

distillation curve, hydrocarbon 15conposition, research octane nunber (RON)
and notor octt&nen N MOQSof MHKE FaSFISTRe 1ar & Indtheceridgalct from

8 to 24 carbon atoms, more preferably in the range of
from 10 to 22 carbon atoms, and most preferably in the
range of from 12 to 20 carbon atoms.

20 Preferably, in said compounds of formulae (I) and
(IT), there are at least 4 carbon atoms, more preferably
at least 6 carbon atoms, and even more preferably in the
range of from 8 to 14 carbon atoms connected directly
between the carbonyl group and the oxygen atom derived

25 from the hydroxyl group.

In the compounds of formulae (I) and (II), the
optional substituents in the group A are preferably
selected from hydroxy, halo or alkoxy groups, more
preferably Ci_4 alkoxy groups.

30 The hydroxyl group in the hydroxycarboxylic acids of
formula (II) is preferably a secondary hydroxyl group.

Examples of suitable hydroxycarboxylic acids are

9-hydroxystearic acid, 10-hydroxystearic acid,



Conveniently, the research octane nunber (RON) of the gasoline may be at

| east 80, for instance in the range of from80 to 110, preferably the RON
of the 20§@=2010/me756i || be at | east 90, for instance in PoE/EPANYASTR4 from 90
to 110, nore preferably the RON of the_gagoline will be at |east 91, for
instance in the range of from9l to 105, even nore preferably the RON of
the gasoline will be at |east 92, for instance in the range 250of from92 to
103, even m)rlg_ﬁjry P AHE REN Dot Ltzﬁélyég%odﬂyi_r?e_%eﬂc % | east 93, for
instance in the digndeiof fdiem, 9% 48 02y apd JTesta NrEf ¢ratday-L1e, RON of the
gasoline will be at |least 94, for instance in the range of from94 to 100
(EN 25164); thyelnestvsrt eectian e b e C BOEMONE lofl 2y dyesolsitise gy ac1d

conveniently t t 70, for inst in t. r f f 70 to 110,
preferably t h@&@%ﬁg]gn%t eed gc,éassotl(%llrnéﬂv%‘\n Ff{éctgcé) %Cﬁbﬁaﬁ%q%%,ﬂfyor%%nms lglnscglpl n the
rangesof fromo73 50 w0 f norea rarefeeriablaynd he NINnoWbhydroxycarboxylic

2010/ 012756PCT/ EP2009/059784 - 19 - of the gasoline will be at |east 80,
for instance 3T théS afge Tof-f5SoR S0 B8 FO5Y SHost PriePsr RSy tHE N of t he
gasol i ne willfheralr leRstkBe @y JrmstaRce i ithRf ageAledfiom 82 to 95
(EN 25163). 5Typically, gasolines conprise conmponents selected from one or
more of the fusidobwi mdpogrtod¥,0 <at0dr-at ed hydr ocar bons, ol efinic

hydr ocar bons, arongtic dr acar bon and ox nat ed..hydr.ocar.hons.

Conven ently. the Bssa e Se) BT dl P Ri 0. S Y Al icea
10hydoocar bonrspaalaefdini & hywdieoearaeanisn, artmatdro daydriecanddns, iand,
optionally, oxygenated hydrocarbons. Typically, the olefinic

hydr ocar bon &Gt ofit it Fas HT e G981Gen & BE IvFivde BF FriGmst 4@ per cent

by vol ume basgd on dNe gasel i,ne SASTM DI N PrakeiaklnL5the Qlefidi ¢

hydr ocar bon content of the gasoline is in the range of fromO“to 30 percent
by vol une basegcon nche gasdlyi el avdree ipmefoer albley parserolséfiildiedd hydrtdear bon
content of the gasoline is in the range of fromO to 20 percent by vol une

based on the agt soline. 20Typically, the aromatic hydrocarbon content of the

gasolpne is in thanangef Hom-Gd09 46 percedimdyng wre ased en the
gasol ine (ASTM D1319), for instance the aromatic hydrocarbon content of the
gasoline is i@t Fed didde ofc FHEHRIRRlY 60 lperceerft sy Woldhireitbased on t he

25gasol i ne; pr. rapl e i r ontent of the gasoline is
g %ﬁogre% é‘ro h oallfo Qe i G, ydr o m%@%é;ga g

in the range to 50 percent "by vol'u ed on the gasoline, for
i nst ance t he ar onmatrded eryacdgarllyorh yeorbenta rafoxtyie agasald)se dfs i n t he range

)
of from 10 tao 50 percent vol une based on the gasaline. 30The benzene
content of tHEYESS e if%%atreﬁr?&lofbwﬁé?]céﬁimﬁqu . nmore preferably at

nost 2H perce@ol%hé/@ s tRIREE %Jdﬂd)atan@giol}{ PEIGRAy N 10l )based on
t he gasoline. 010/ 012756PCT/ EP2009/ 059784 - 20 - The gasoline
preferably has a IToWw emiglesr aNieW s@astium iddn ety (Mvehr axystegiee vatl dnost

1000 DD By B8 1 DY L0 e L1 L B A, SO0 o
acid) amide intermediates may include those defined in
WO 97/41092.
25 For example, various amines and their preparations
are described in US 3 275 554, US 3 438 757,
US 3 454 555, US 3 565 804, US 3 755 433 and
Us 3 822 209.
The amine reactant is preferably a diamine, a
30 triamine or a polyamine.
Preferred amine reactants are diamines selected from
ethylenediamine, N,N-dimethyl-1, 3-propanediamine,

triamines and polyamines selected from



5nmore than 50 and nost preferably no nore than even 10 ppnmw. The
gasoline also preferably has a low total |ead content, such as at nost

0. 005 g/ Iworonxo1prsef er ably being | ead free - havi ng no lPeatkreaapsarsds added
thereto (i.e. 10unl eaded). When thejgasoline conprises oxygenated

hydr ocar bons, at |east a portion of non-oxygenated hydrocarbons will be
substituted faor oxygenated hydrocarhons. -The oxygen content of the gasoline
may be up to t%@r Sty ARGt o VIEHDE (g "Erhanol per se) based
on the gasol itRe.r o %Rt 4119 OX YN ot ant, Ofe 4ha rgaseld ne nmay be up
to 25 percent by weight, preferably up to 10 percent by wei ght.

Conveni ent | y,tnisel Zoeygereattd vdordemer-at i on wil | have a mini num concentrati on
sel ected from any e of. 0,.200.2,. 0.4, 0.6, 0.8 1.0 d_1. rcent by
wei ght, and a mxi%ma%&r?%gﬁ%%aﬁ%&ﬁq%seél &¢ ee&”grn%mr;er?ftgﬁlg o] O%,t%%. 5 4.0,
3.5, 3.0, andpl% peroentydaybasdivghitc aExanploss fafrmoxypgernat edvhydr ocar bons
that nmay be incorporated into the gasoline jnclude al cohols, ethers,

25esters, ketGiés ehalofeh RS T Td% oxy Mt eGsds it theitofér iSvatihvés, and

oxygen cont aiipi nget8r 0G¥L H tGoRP RIS 1Rr @f el Wa s axyoeratsad
hydrocarbons that may be incorporated into the gasoline are selected from
al cohol s (suah tads tiet Banole, reElvdrolt, prdpanellly so- BEwidpdds , but anol ,

tert-butanol Land | so-butanagl), .ethers (preferably ethers contajning 5 or
nore carbon gftyéjd%socﬁerrborrrlnlsecgﬁfl)een,t es.ugc.h, a(r?ettﬁyﬁu er to-rbﬁityy eneet’hearn)Of and esters

(preterably estertsgdmicimghs @orfice wealdian a=are pRelcti¥ may be
2010/ 012756PCT/ EP2009/ 059784 - 21 - nolecule); a particularly preferred
oxygenat ed hyddd&bent sletth@ndlresence afnén Gpdertdt s Hydrocar bons are

present in the gasQliae, Jhe amunty of, ;oxygenated hydrocarbgns in the
5gasoline may vary over a wi de range. For exanple, gasolines conprising a

mej or pr opor tiagh téfe nexdeg enatted deyrdrtodartidresiaarce currently commercial |y
available in counR]ri es such as Brazil and et hanol per se and

.S, A . g.
E85, as wel | as gaSdliNes F&dmpt 978 'Sngﬂ’lsf&ﬁr%pgrtion of oxygenat ed

hydr ogar bons p8.y9h vEL® sgieth e« yNey efcary, dnlieicgasaliiviae iRy .contain up to
100 percent by vol unme oxygenated hydrocarbons. Preferably, the anount of
oxygenat ed hydr ocarBons sprrésent Ghn it B sl iNeGl9sss ected from one of the

followi ng a n 3 r.cent. . : aUn L9 er.cent by

vol une; up F%%géﬁ(pg#%g%&%y b&%ﬁ%&e%?%ucﬁ%%éo‘é%ﬂ&%grd&m a%yl@%glpur%;t; up to 15
percent by vealmimes andh we 26 dithepéndenti nop noglyirenindependi ng upon t he
desired final formulation of the gasoline. Conveniently, the gasoline my

contain at 20%€AIEEBALIE P2 W5 Dérc St VoY o% genat ed

hydrggarbons.qispersions of pigments in organic liquids.
GB 2 001 083 discloses poly (hydroxycarboxylic acid)
amide derivatives with poly(ethyleneimine) (PEI) having a
molecular weight (MW) greater than 500 for a similar use.
In US 5 000 792, poly(hydroxycarboxylic acid) amide
25 derivatives with amines of the formula of
NH,_-R’-N (R”) -R”’ -NH, are disclosed for use as pigment
dispersing agent.
WO 95/17473 discloses poly(hydroxycarboxylic acid)
amide derivatives with amines such as 3-
30 dimethylaminopropylamine, ethylenediamine,
poly(ethyleneimine) (PEI) having a molecular weight (MW)

greater than 500 and amines of the formula of



Exanpl es of suitable gasolines include gasolines which have an olefinic
hydr ocarbon content of fromO to 20 percent by volune (ASTM D1319), an
oxygen cowbento/ap7s85from 0 to 5 percent by wei ght (EN 180T)EP2@9/089784at i C
hydr ocar bon content of fromO to 50 percept_by volunme (ASTM D1319) and a
benzene content of at nost 1 percent by volume. Whilst not critical to the
present inventjon, the 30bg§e asollne or, the gasol jne conposition of the
present inventizon MRYS convent dﬁﬁquﬂuﬂlﬁ%ﬁaﬂé (de P& Hore f uel

addi ti ve. Th%d%ﬂﬁaﬂ@dﬁﬁldyé ﬂﬁ%%ﬁﬁchékhe uela1additiive(s) that may be
I ncluded in the base WD 2010/ 12756PCT/ 200 059784 - 22 - gasoline or

t he gasoline conpdsi t4 ort Df3&helipcdssets |9We’n(thY§r¥qX§/Q¢thOe<rYﬂtth@lCld)
Non-1i i t1 ng exanpl es. of, SuiLablie { ypes of Juel add tyes,that can be

i ncluded in fhe ase gaso i ne or € gaso ihe comnmposition t he 5present
i nvenbi on i namideantdy-lexiidant $oleoratdsilemdintink)t ofPE, T )deterigentss,
dehazers, anti knock addit.i ves, rret al deactivators, valve-seat recession

protectant copGIHST &ﬁé?hq MY S rd @ L, 0% Fife OGRS i | uent s

and markers. JfRnplies @fe Sﬁletp%@a%l%lﬂtc%fl%a(@ﬁ'stﬁe‘i%%kﬁfee igesey-irhed generally
in US Patent 5, 855, Conveniently, the fuel additives can be

bl ended mﬁthpmg@amtlﬂmmPQﬁuukwms or carrier fluids, to forntan additi ve

concentrate, the %q)dl 1v6e1 %qnpednlsczite Ca%ht he@l %SI%eXy%%r}tb%ed cht %Ct %ﬁ base
gasoline or the gasollne conp05|t|on 0 e pr sent Y riventifon. The

(active matt em)ideoreefitiaativess ofi tanypcaddintiinees @mesarinddidniedyase gasol i ne
or the gasoline conposition of the present invention is preferably up to 1
per cent by ?Gqﬁﬁgﬁﬁneqﬁﬂﬁﬁﬁ%%féﬁébly|qm%ﬂﬂ9%9%ﬂﬁ§%rQﬁﬁQ§Wﬁ99ﬁﬂm}ﬁﬁnnN

advant ageouslag.d . the: 1AAgE ole,LeMiT2 o Q300 RAMYL SUCA B%ASI0MAS o 150
ppmv. I n the Tiquid fuel compositions of the present invention, if the base

fuel used |sﬁ@nmegeDSHﬁﬂrfadmwMQtheamksekntuembxi¥$hﬂgthe base fuel in
the present inventian _incl esel fuels f . use

conpr essi on gt on “ergi9 efoei§%mﬁq “agq eleVbégl gﬁé“ﬁ@ such as

for exanpl e mmriirg,on«ai |l road and statlonary englnes The di esel fuel used
as the base 30fuel in the liquid fuel conmposition of the present invention
may conveni ently dX¥EVEE r ey &f tiEeas Fagiceseintasest waitent wo

2010/012756P€E&%§%99%!Qﬁ%%ﬁ%se 23¢ use of one or more

poly (hydroxycarboxylic acid) amide salt derivatives as
disclosed herein in fuel compositions.

20 The poly (hydroxycarboxylic acid) amide intermediate
formed from reaction of the amine and the
poly (hydroxycarboxylic acid) of formula (I) is reacted
with an acid or a quaternizing agent to form a salt
derivative, according to well-known methods.

25 Acids that may be used to form the salt derivative
may be selected from organic or inorganic acids. Said
acids are conveniently selected from carboxylic acids,
nitrogen-containing organic and inorganic acids, sulphur-
containing organic or inorganic acids (such as sulphuric

30 acid, methanesulphonic acid and benzenesulphonic acid).

Quaternizing agents that may be used to form the
salt derivative may be selected from dimethylsulphuric

acid, a dialkyl sulphate having from 1 to 4 carbon atoms,



The di esel base fuel may itself conprise a mxture of two or nore different
di esel fuel conponents, and/or be additivated as descri bed bel ow. Such

di esel fuED=20wWdIR7560Nt ai N one or nore base 5fuel s whi chPEREPRYIVIOSHRS y
conprise liquid hydrocarbon mddle disti{fate gas oil(s), for instance
petrol eum derived gas oils. Such fuels will typically have boiling points

within the usual diesel range of 150 to . 40Q0C, .dependin n _grade .and use.
They wi || tyBreariny ingvd-ae Giis ey SIS 100 L1600 TEGPHE. Corer bl y
from 780 to 86Q 1kg/a18.dats 15C A€ Hbn ASTMHMR030r | P 365) and a cetane

nunber (ASTM D613) of from 35 to 120, nore preferably from 40 to 85. They
will typically have agnnnsiftsrgleh@nbasgseitnt the tdve begmge 1180 agen230E and a

15final boilin LNt i r.ang C._ Their .ki t.i ¢ ;viscosity
2t 40C (ASTMDVAL] T g Sk Dy Ba oML PSR rereL A el o of
pet r obeum derdived hgdsudidhurs ca aBiedicsh ad akis 1k ase ifchelte Wwiivdmagnmfldorhave
density from_ 20800 to 820 kg/ n8 at 15C (SS-EN | SO 3675, SS-EN | SO 12185),
T95 of 320C dr Y%eds %%@-O@N%g@@ssm@eaﬁdla&%“ﬁéﬁﬁﬁ EFdcasity at 40C
(SS-EN | SO 3104 A A nde@ 14,10 JMRfscAs defined by the Swedish national
specification ECL. 250ptionally, non-mneral oil based fuels, such as

bi of uel s or Fi sché&uatreopsaatden vied of welld, - kmmynalmsd hosk mrorthise agrtesent in
t he di esel f%eolr. e§<U(I:nh lFei SCQ;%rt{eTrnolpz% hlof ueulssmna%.fmortheﬁargﬁlle %ec delrsi ved from
nat ural gas, fat Or al pgas 15 guids, ‘petrol eum shal e ~oi I°, ﬁgtroel eum or
30shabe oil preeessid iresidwe,9acqa 9,0 hi/maSs.389 and Tre lamounts aaf.

Fi scher-Tropsch derived fuel used in _the diesel fuel may be fromO0%to
100% of the over &9l YdinedIOFeItLprvefier &Rl )T RIS U1 G5V aore s

pref er abl y W20 ]aqjeo JEDQI@@PICEQC!EE%OQQ{&%%%%% nt 24\ ve nftriQ)rH %L Q4. 1t may
be desirable for such a diesel fuel to contain 10% or greater, nore
preferably 20%i cdr egradatherve st iTIHN nigrod apr éfaercablyn830% vorl ugr edt éressof t he

Fi scher-Tro h derj ved . It is particular] referred._for such diesel
Tuel o o cortin’ 36 PRty ayhaliiasl dr HSh B AN ks o
Fi scher - Tr opgafe rderdnied frael polRehal@nse abdhe id esald)f ueli des gmde up of

one or nore other diesel fuel conponents. Such a Fischer-Tropsch derived

fuel conmponesteliy adry SEOfeadt itgiy<oft (IR meddice adi S15519 4@ f uel range, which
can 5 mg.KOH/g, most preferably 2 mg.KOH/g or less, as

O o

measured by ASTM D 4739.
Examples of poly(hydroxycarboxylic acid) amide salt
20 derivatives that are available commercially include that
available from Lubrizol under the trade designation
“SOLSPERSE 17000” (a reaction product of poly(1l2-
hydroxystearic acid) with N,N-dimethyl-1,3-propanediamine
and dimethyl sulphate) and those available under the
25 trade designations “CH-5"” and “CH-7” from Shanghai
Sanzheng Polymer Company.

In the liguid fuel compositions of the present
invention, if the base fuel used is a gasoline, then the
gasoline may be any gasoline suitable for use in an

30 internal combustion engine of the spark-ignition (petrol)
type known in the art. The gasoline used as the base

fuel in the liguid fuel composition of the present



be isolated fromthe (optionally hydrocracked) Fischer-Tropsch synthesis
product. Typical fractions will boil in the naphtha, kerosene or gas oil
range. Prwbepmmiiyisca Fi scher-Tropsch product boiling i nPCREP2ERASUSENE Or
gas oil range is used because these produgts are easier to handle in for
exanpl e donestic environnments. Such products will suitably conprise a
fraction larger than 90 wt % whi ch boils hetween 160 and 400C, preferably to
bhout 370C . BRTRIae oM SEHBET SHIODSa UG VEd RErds de B0 TERE of | 5
are descri bed,d4 1ER-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, WDOGASPG/12G534.,YrER-2A-LY] GP81R, 1 S9STAE 7867 L 25US- A- 5378348,

US- A- 5888376 _and US- A- 6204426.. , he Fi scher-Tropsch product will
Sur Lably cont o S P Ra B e dhd e G BT e B 65 (Ao i so
and ngrnmal pargf f3i4r®%)a,-ncthlee%§>tti|ﬂ%rl L WbAaremptdics. 1 1t1he Rl ance el ng

napht heni cs conpounds. The content of 30sul phur and nitrogen will be very
| ow and nor malyioy dsdllow iehvey idet estcicard dnianittos cflgimadige i ngo rpseurds .o fFdhe hi s

reason the sul phur ntent, of _a.diesel fuel cqanpasition _coptaini a

i scher - Tr opSeR pr oduct "Ney BENEry Fow™ WOS010 0 5766 BCT ER3060/ 050784 -
25 - The ydinesels fiielwncdmpasid izan , preefimerealiley tagnttaien $1 il dreir® dnfzan
5000pprmw sul phur, nore preferably no nore than 500ppnw, or no nore than
350ppmw, or MG Yno¥e XA SE50ppMNY SR OE AP Stthdr CTOG PSS T8 mor e t han

7Cppimy,  S0r R JMIe d han peRRMM, 197, R0 JIRIe 4 RAR m3RRMY, Qo G JHRY e than

2Qppnw, or nost preferably no norethan 15ppnw sul phur. "The di esel base
fuel may it selifxtheeaddithiorateed Y addidaibed-vaantadilni mylakedunaddi ti vat ed
(additive-free), 101f additivated, e.g.,at the refinery, it will contain
i or - amount S6F e P8 o T T e Led Tort KA 1 om
anti-static agentis;tipisnaly ne finagd eduners.rddrewdmpriomensy &{.these.

et hyl ene/ vinyl acetate copolynmers or acryl ate/ mal ei ¢ anhydri de copol yners),
lubricity 15additiés SPastlifoxd darmitts ldmd Wwax Canticr s éMAbsg &geént s.

Det ey gent - cont ajnj diesel, fuel additives X and comrercial ly
avai ngl e. Slr%hpgl g’%tll%l\?és nensye%beC a&ggé:c?n;éo él?%%el n@%)s%atacl evel s i ntended
to reduce, rewmeee orurglecow MU )bwifl dhep gefscdngiene reposi tcsitA@Edanpl es of
detergents suitable for use in diesel fuel additives f%r th esent

purpose i ncl ude pAYIIETR Fubs iUt EF SuEE MThdes T & i dés of

pol yam nes, fiole ipsiance pRlyissobut yiene succimidmides Qicepalyitsebut yl ene
am ne succi nam des, aliphatic am nes, 25Manni ch bases or am nes and
pol yol ef i n ( &€2gIpaifyifseButdy drve)l Ival &ire faimpdni dés RSt @ithiticde di sper sant

e o SR b S P AR R MO
preferred 30arfe fpalydtefion 1SWhstrictrut ed cfieacioliymtdes REUC v faghe
gasoline will be at least 91, for instance in the range
of from 91 to 105, even more preferably the RON of the
gasoline will be at least 92, for instance in the range
25 of from 92 to 103, even more preferably the RON of the
gasoline will be at least 93, for instance in the range
of from 93 to 102, and most preferably the RON of the
gasoline will be at least 94, for instance in the range
of from 94 to 100 (EN 25164); the motor octane number
30 (MON) of the gasoline may conveniently be at least 70,
for instance in the range of from 70 to 110, preferably
the MON of the gasoline will be at least 75, for instance
in the range of from 75 to 105, more preferably the MON



pol yi sobut yl ene succi ni m des. The di esel fuel additive m xture may
contain other conponents in addition to the detergent. Exanples are WD
2010/ 012 NSO6RCIVEPZO09/ 059784 - 26 - lubricity enhancer spCaara®ensy7se. g.

al koxyl at ed phenol fornmal dehyde pol ynmersiqanti-foam ng agents (e.g.

pol yet her-nodi fi ed pol ysil oxanes); ignition inprovers (cetane inprovers)
(e.g. 2-ethyl hexyl nitrate (EHN)., .5cycl oahexyl nitrate, di-tert-butyl

per oxi de and Ott}h(%]f? R Wit luSea=42 & re JIdmm "2 AN Se 137 col um

3, line 21); rade r4ste RAEMIS (L1902 ryePNe-rhr2idiolcrgemonestrercef
tetrapropenyl succinic acid, or polyhydric al cohol esters of a succinic
aci d deri vat i9%s0ltife Widdcdieniad déiad td&d v dtdv e Isddngg om dthe easigeone of

its al pha-carot%or}r%tmorg an, %su(%sNt i2t253t6e3§ or substituted aliphatic
i t

hydr ocar bon group containing from ‘500 carbon atons, e.g. the

pent aérythritol diTestieraldfy,paelaycsdbigtsy |lcenme-rsidas tddmitoec nsuc ciglice taci d) ;
corrosion 15inhibitors; reodorants; anti-wear additives; anti-oxidants
(e.g. phenol iTEETsEE &€ TGN &S BRYHPHERDIIE WP Bh&RHEREdCan nes such
as N, N - di - seg-duidrprrhenylanediamnglsc Smidls, deatkimator s; combusti on

i nprovers; static dissipator 20additives; cold flow inprovers; and wax
anti-settlingvagesegbons, arthexdideseltecudlydaddiaribpasm x Qe amgyenddnt-ai n a
| ubricity enhE ncer.,. | s%eeci %I | yCOV\henlSt hea (Ijriiesc%lr f%%l cottrlrlpr% ietd' on has a | ow
(e.g. 500 ppmw or 9°€ss) sl |3/hur WEcont ént. 1 the additivated di esel fuel
conposi ti on, Hykeddihbceid,y caritancer hyslireenvenirent lardpfzesent at a
concentration of |ess than 1000 ppnw, preferably between 50 and 1000 ppnw,
nore pref er aBIXRAISSEAREER S70 38 LEO0 Py  SEYARNe teemieiddicaanP aveai | abl e

lubricity 30enhancgrs dnclude estarriand acid-Pased Addilisres o Oher

| ubricity enhancers are described in the patent literature, 1n particular
in connect i oyasictlhirtcheis iuse hien daowes wlipHuront dnttentd direselenftudlys, for

e Lo P FRYGHINIS N S cpue O
111(1986) 21FR3%1lefinic NBAREAIIBRB el & ff ltow igaraverss it iegnhance
| ubricity of |ow sul phur fuels; 5- WO-A-94/17160 - certain esters of a
car boxylic the range of from 0 to 30 percent by volume based on the
gasoline, more preferably, the olefinic hydrocarbon
content of the gasoline is in the range of from 0 to 20
percent by volume based on the gasoline.
20 Typically, the aromatic hydrocarbon content of the
gasoline is in the range of from 0 to 70 percent by
volume based on the gasoline (ASTM D1319), for instance
the aromatic hydrocarbon content of the gasoline is in
the range of from 10 to 60 percent by volume based on the
25 gasoline; preferably, the aromatic hydrocarbon content of
the gasoline is in the range of from 0 to 50 percent by
volume based on the gasoline, for instance the aromatic
hydrocarbon content of the gasoline is in the range of
from 10 to 50 percent by volume based on the gasoline.
30 The benzene content of the gasoline is at most 10
percent by volume, more preferably at most 5 percent by
volume, especially at most 1 percent by volume based on

the gasoline.



acid and an al cohol wherein the acid has from2 to 50 carbon atons and the
al cohol has 1 or nore carbon atons, particularly glycerol nonool eate and
di -i sodecwb 2atvqpatse, as fuel additives for wear reducti @QTIER2@905E8€!

engi ne 10i nj ection system US- A- 5490864 - certain dithiophosphoric
di esterdi al cohol s as anti-wear |ubri ci ty additives for |ow sul phur diesel

fuels; and V\DA—9 /01516 -, certalt? ﬁ aromat.i c corrp(ié:lnds 15havi ng at
o]

| east one car boxyl G G&F At e K& P Gmatd'e GTudi&it? t16 conf er
anti-wear | ubniighy efdrees pardid Ci‘#l'sac%'rﬁée' Rt W ssulipiwr ks elpfuel s.

It may al so be preferred for the diesel fuel conposition to contain an
anti - foam ng p&gfemlllrwe 0 pregfodrtabl ;prierfee@m.\/n@tq BYP 1R ttﬁilae‘{ln 5a9r@t iPOmMys t
agent and/ or i r | ubrj _ci n |t| ve.
Unl ess ot herwl se trf%?e%%btlﬁﬁ %at"hve mat 1r 0 cto%rxl}ce(ehn1t:m;{6artee|roﬂ> eac such
addi tbve comporrentthiam tdte 22baddidt watesd rdibdseInd me;lrecamms@memn s
preferably up to 10000 ppnw, nore preferably in the range from0.1 to 1000
ppmw, advant &@e&?ﬂ“@r fromO0.1 to 300 ppmw, such as fromO0.1 to 150 ppnw.
The (active matter,Lopcentingl a0 r%'})ér%%l?}%ras’ n, 30khe Hiaselefuel
conposition will preferably be in the range fromO0.1 to 20 ppmw, nore
preferably fromtento 1851q.151pmﬁ adt inlds thsr-@ Ofr ef/dr,ablop tf ot ted 110 epme,

advant ageousl.y pIW. T ct| ve ter :
2010/012756P&1e/8€{3%r£5§/ &f‘é]png fé) conce réjtloﬁ)n ggdeéi\rﬁ?hlegrr% 9 o(nl i pr over

preseat wl | U@lﬂ%fa@fe@b' .y be 2600 ppnw or less, nore preferably 2000 ppnw or
| ess, conveniently from 300 to 1500 ppmw. The (active matter) concentration
of any detergent iRarhéisg gé‘sg&llﬁi?elcoé@r%(?ﬁst i06YY ARNAL S SVERANAFIRESn t he

range from 5 t.0,150Q %pg}%rtr{%rne R &f %r—%QJ@é Q@dl%y‘iﬂo%%q:b%%%w’w1q‘15tbe

preferably from 20 to 500 nthe case of a diesel fuel
conposi ti on, sfudrstexarnside, fqrh@ﬁylsy@maat@di thy\ﬁeom@abm@ Wi [Thet ypivosin y cont ain

10a detergen ptl onal | r with other nents a escrl

Zbove.  and a ERA" el o dar BTE ATUER SR er e e F MndeitTo |, a
sol vept such tlme) S@I d; b;étaraelldl G I) e%a@@dﬁront hed rg@%@lmr&

" SHELLSOL", poI ar solvent such as an ester and, in particular, an

15al cohol , e F@r Kexardle, Zhet kylhexamsintedéc arfolthe é?@tsrcildé]@aﬁkﬂy &¢%d & cohol

m xtures such as |1 Q% nder. 4
wLI NEVOL", ers%pem a:f)%;sli%l?ﬁﬁE%({xlfg t'o%ol I}:a%ﬁyu %a tr% )r}t%u e of (rgadé, primary
al cohol's, or waiGh24 alCcotvelnimmntlyr,e bt @xyg@n%&@ommc@nalﬂawmalwﬂm e.

The total content of the additives in .the diesel conpositio y be
SuTtably bor QG 6 AH 15006 SN I or BRI oW G080 AL D
20 0.2, 0.4, 0.6, 0.8, 1.0, and 1.2 percent by weight, and a

maximum concentration selected from any one of 5, 4.5,
4.0, 3.5, 3.0, and 2.7 percent by weight.
Examples of oxygenated hydrocarbons that may be
incorporated into the gasoline include alcohols, ethers,
25 esters, ketones, aldehydes, carboxylic acids and their
derivatives, and oxygen containing heterocyclic
compounds. Preferably, the oxygenated hydrocarbons that
may be incorporated into the gasoline are selected from
alcohols (such as methanol, ethanol, propanol, iso-
30 propanol, butanol, tert-butanol and iso-butanol), ethers
(preferably ethers containing 5 or more carbon atoms per
molecule, e.g., methyl tert-butyl ether) and esters

(preferably esters containing 5 or more carbon atoms per



In the above, anounts (concentrations, %vol, ppnw, 25t) of conponents are
of active matter, i.e. exclusive of volatile solvents/diluent materials.
The | i quinwofasloieaposition of the present invention isPOTaER@OHSITS4

adm xi ng the one or nore pol y(hydroxycarppxylic acid) am de salt
derivatives with 30a base fuel suitable for use in an i nternal conbustion

engine. |If the bas fuel to whic e one or oly oxycar boxylic
aci d) ani de SEHHS Vat \P@éftllsc"g@rﬁq% esfearr& %t%é% the liquid fuel
conmposi tion A 2QEMLI2AR6REHAERA009/ 059784 - 29 - pr oduced is a gasoline
conposition; likewise, if the base fuel to which the one or nore

pol y( hydr oxycar boﬁlﬂlanc Oa@igd?)naé;mddélygﬂé]q%dfé?qf\ﬁatalr\@e§f@§@dﬁmlﬁedlh@s a di esel
fuel, th t | i;qui d fuel t fuel
ue en the JJ 1‘1‘1’15 o the &%%%%ﬁ'é;fa%a%{e%gﬂr‘{%t‘%ﬂ hy%r%c%'r% s &ls Jhuehe

conposi tion. era e-one or
pol y(bydr oxyearsaxyld magciva)r vamivie saltidderrdavats.ves qur @S@mtphen the liquid
fuel conposition_of the present invention is at |least 1 ppnw (part per

mllion by 1GWSIGHOSS RS8R 101 thé GreCdl IPRREICGHt: O Ath&Y%Giiad Fuel

conposi tion. y\bre Rrefelablyy Lheamunt@indhe ang QvM®le in
pol y(hydroxycarboxylic acid) am de salt derivatives present in the liquid

fuel conposi tqoolrliltdfthSh§umhe§e3ntBrlarwénta|rm1 Uaddift/i enal .l e tadeeorldad t¢ one or

nore of the 15 r ter ) xx) -l.i st ed below |) at Ieast 10 pprmw
(i) at | east” E%gerh/v (SI |W(e)ll asszO eﬁpr%/?/ r]t(g I"edst’ 40 ppnmw 20(v) at

| east 050 ppmpr{odo)r tator @&Stox@@emém&c( \Hyid)roaiaﬂkﬁﬁ&t ZngpprMO( dnd Esat | east
80 ppmw (i x) at | east 90 ppnmw 25(x)at | east 100 (X|8 at nost 20 , bwt.
(xii) at nostIPEFeRRTE (EHS )gaa?to%?t Ry ghwitain UP to 0 percent by’

volume oxygenated hydrocarbons. Preferably, the amount
of oxygenated hydrocarbons present in the gasoline is
selected from one of the following amounts: up to 85

15 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. Conveniently, the gasoline may contain at
20 least 0.5, 1.0 or 2.0 percent by volume oxygenated
hydrocarbons.

Examples of suitable gasolines include gasolines
which have an olefinic hydrocarbon content of from 0 to
20 percent by volume (ASTM D1319), an oxygen content of
25 from 0 to 5 percent by weight (EN 1601), an aromatic
hydrocarbon content of from 0 to 50 percent by volume
(ASTM D1319) and a benzene content of at most 1 percent
by volume.
Whilst not critical to the present invention, the
30 base gasoline or the gasoline composition of the present
invention may conveniently additionally include one or
more fuel additive. The concentration and nature of the

fuel additive(s) that may be included in the base



(xiv) at nost 14 %w. 30(xv)at nost 12 -c,wt. (xvi) at nmost 10 9% . (xvii)
at nost 8 %M. (xviii) at nost 6 ,bwt. WD 2010/012756PCT/ EP2009/ 059784 -
30 - (xixyoapriomostsed "% "' Ait. (xx) at nost 2 %m. PCOMPROVIASMTBY , t he
amount of the one or nore poly(hydroxycagpoxylic acid) am de salt
derivatives 5 present in the liquid fuel conposition of the present
invention may a 0 ppmw, at .| east 300 ppnw, at |east 400

| s be at | east 2
ppnw, at Iea&a%nﬁprﬂﬁ O e a0 5P OFI00 Pph. B pYiSIHg y, it has

been found t hatvde dse ofhdhekQane 10r mRye 1Ry rengarkoxd i ¢ aci d)
am de salt derivatives in the liquid fuel conpositions can provide
signi ficant Bendfittle ityoesr s dusinmmdolidd Magbriheitt yaof tehe ndlgdied figel

conposition, .i rticul_ar .when t | i quid.fuel i.tion d asol i ne,
relative to ttﬁ% Slquj'l%cf lal\sMeé %urelhc%e g%%oqéf%t ﬁé)%%érnr%%sgﬁorrrlp%gvzcél% npr ovi ng
| ubriBity" useddeerteiimvdrit iics: mearntudehain ttihe Aiean tsgarcqrrediesed usi ng a
hi gh frequency reciprocating rig (HFRR) is reduced. It has additionally
been found t RAEtHEUSe S FBHESD0SHe RS p SIVERY RS yYES B dRAAS ¢ aci d)

am de salt defdpat ides difddw d Jfauele GQIMOSIdIQns LA Rk RV de.
benefits in terns of engine cleanliness, in particular in ternms of inproved
inlet val ve depesiundeeeplvsiseart rand/ion imfjdedticrr snozzle deged loligkn

per f or mance, Ololfluaen gsntaenrf%!ar%(&:r%nbu%t ia(I)nn leensgior}je Stgleli %%f ueslulC d by the liquid
fuel conposition of the presen invERtT N Telat ive 1o the it er nal

conbusti on engidie ikeing faueldsed ibed kerdrquild, kase fuel. By the term
"inproved/inproving inlet val ve deposit 30keep clean performance", it is
nmeant that te WSitGREC & -depdsi®t For-med on the inlet valve of the engine is

reduced rel ative tc%n%%il%%scqyf,ueclhencftueclo%td@ii@i%st he 0ne MRnded with
2010/ 012756PCT/ EP2009/ 059784 - 31 - or nore pol y(hydroxycarboxylic acid

am de salt demevatd wege diluents or carrier fluids, to form an
additive concentrate, the additive concentrate can then
15 be admixed with the base gasoline or the gasoline
composition of the present invention.

The (active matter) concentration of any additives
present in the base gasoline or the gasoline composition
of the present invention is preferably up to 1 percent by

20 weight, more preferably in the range from 5 to 1000 ppmw,
advantageously in the range of from 75 to 300 ppmw, such
as from 95 to 150 ppmw.

In the liguid fuel compositions of the present
invention, if the base fuel used is a diesel fuel, then

25 the diesel fuel used as the base fuel in the present
invention includes diesel fuels for use in automotive
compression ignition engines, as well as in other types
of engine such as for example marine, railroad and
stationary engines. The diesel fuel used as the base

30 fuel in the liguid fuel composition of the present
invention may conveniently also be referred to as ‘diesel

base fuel’.



By the term'inproved/inproving injector nozzle keep clean performance", it
is meant that the anount of 5deposit forned on the injector nozzle of the
engi ne i swpeduwoge7’sas neasured by the | oss of engi ne tor ®&EP2009/059784 has
additionally been found that the use of 3khe_one or nore

pol y( hydr oxycar boxylic acid) am de salt derivatives in liquid fuel
conpositions can also provide 10benefits in ter i npraved fuel econony of
an internal conbusti% l@ﬁ&lnz)at‘?& dlef]uéﬂqyedtti?]trglgq PqdiSE Fudl *Edposi ti on
of the presenfr idiventd o delatine 4 thedat enral Ccopstien engine being
fuelled by the liquid base fuel. 15The present invention therefore also
provi des a mEchaddeft ivigesV iarrg dt@h?é?ﬂhmo{)(ﬁetl@%f a liquid base fuel suitable

O b DL LAl oblsld of SN e OTRE S0 Bdditkna e or more
pol y( hydr oxycar boxﬁ i'c aci am de salt derivatives wth a maj or portion of
t he 20l i qui d fhases fulhalchs uiatyahlyve ifcar] lys e dnprasd ntiejuial hseMaustrioom engi ne; a
nmet hod of i1nproving the inlet valve depqgsit clean up performance of a

li qui d base fUSSUIt &5 F&¢ G i irntémnal SEemds 555 %erigihe,

conpri sing adpxikag Qe Qi 1M0r € PRl (Fydroxyaar kexyld-a 135a6id) mde sal t
derivatives with a major portion of the liquid base fuel suitable for use
in an internaoigdrbusttiiom g neuad mwatdsed ofaniasprodvilyd thee 404 €6t or nozzl e

keep cl ean peo{for nce of a _liquid base fuel sui.t zibl e f.or use,jn an
. %?en 1ng. oh gr and .Use’ ey wWill- t¥ypical ﬁ'have a
i nternal conbustion engine, conprising adm“xi ng one‘or nore

pol y{hydroxycarhoxy) ifG Aci-dy an de psahly Aer i \ald Aes it Ik, 2 MBiger porti on of

the I quid base fuel suitable for use I'n an internal conbustion engi ne;

and, a method af HgRIQViang 1tte fuely. WOTRDL0/:0L2 256 RGT/ERI009/059784 - 32 -
econony performance of a |iquid base fuel suitable for use in an internal
conbusti on efgitdee é@rﬁ&eirsi(%éTé’Urﬂ%%g Bne oM For & pdlaP(-hydréxycar boxyl i ¢
acid) am de t Livatd v i | rt.i-qn .t l.J qui se fuel
S5sui tabl e fo?)afll?sfeeq:i%r?l n JJ'Jirr(ljt(:?nzrll\rlqjdarttz)c%r?b’ust(:;ltirho englﬂne&fpl&qul %%h\%s%%

addi tional | y ibgen sfloted tihat ddientusen athet heargre 1610 mMor €30°C and a

pol y( hydroxycar boxyli.c .acid) .am de salt derivatives in liquid_ fuel
corrpggi tions fd*é]r"fﬂal%so& ip)&’emtjfeﬁ@fi iM% %B()OI Mot SV § -t hé 8T i cant
performance afi \LQan iintarnals iqqmustdoon: engithe teis)g ofiueld %du%btlpe dd qui d

fuel conposition of the present invention relative to the interna

conbust i on engione lhei ng fauel hed By the liquid base fuel. In particular, the
i nprovenent in the |ubricant 15performance of the internal conbustion

engi ne fuel l ed by?& EFGUPdSf el °c ORFSSIHESh d&cddrdi 7St 61tthé Spresent

i nvention can,Reiohsenved by he aJaduckion i hhe devel $30fs sl udge and
varni sh on specific engine parts, such as sludge on rocker arm covers, cam
baffbes, timgw® to 820 kg/m3 at 15°C (SS-EN ISO 3675, SS-EN ISO

12185), a T95 of 320°C or less (SS-EN ISO 3405) and a

kinematic viscosity at 40°C (SS-EN ISO 3104) from 1.4 to

4.0 mm?/s, as defined by the Swedish national
specification ECI1.

25 Optionally, non-mineral o0il based fuels, such as
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 liquids, petroleum or shale o0il, petroleum or

30 shale o0il processing residues, coal or biomass.

The amount of Fischer-Tropsch derived fuel used in
the diesel fuel may be from 0% to 100%v of the overall

diesel fuel, preferably from 5% to 100%v, more preferably



20chai n covers, oil pans, oil pan baffles, and val ve decks, and varnish on
pi ston skirts and cam baffl es. In particular, it has been found that
t he use ovothw/wmeeor nore pol y(hydroxycarboxylic aci d) PARIERPR0SMEL784
derivatives in a gasoline conpositions_can provide 25benefits in terns

i nhi biting specific sludge and varni sh deposit formation, as measured by
ASTM D 6593-0Q7, of_ _an internal conbustion engine being fuell ed by the
gasol i ne conpd<$i i%6n 6 n7t5r?é’ ‘pr édeftY &r\?eﬁjteis arb;eatﬁo\fe 6N Re 95& nal
combusti on engidie teidgtuel hed byt he gasel i iR 0kaseSUe)1y 205v or
Therefore, the present invention also provides a nethod of inproving the
perfor mance efreEie uptildantmogfe aysistreddal ovbwst idveadsgi-n@f ddied net hod
compr i si ng V. 2010/,042750RCT/ ER2000/ 459784 -133 - (Luelidfg,an. | nter nal
conbusti on engi né contarning e engine Tubricant ‘'wth aliquid fuel
conpoSi ti on acediedirmagl tfort keidhr esente i Myvenitd an. dantds alsa dbeerwgbser ved
that the use of one or HGnore poal y(hydroxycarboxylic acid) am de salt

derivatives WREr &t B &dilon 3% oF noi~sulFur-CoRtaTstg EmPGTE n a i qui d

fuel conposi tyan an thave t headdiitienral, advantageaf dyumr qued,plosphor us
volatility properties of the engine lubricant of an internal conbustion
engi ne fuel l ed or@ Iy tived icgdied fAielsedorfyesi tdoowosemiar-ed to the
phosphor us vol at i LiLy preRerties of Lhg engine l ybricant when one gr more
pol y( hydr oxycar boxylci c aci 3) am de “§alt defivati ves ereirn the anion is a

sul f up- cont aifiiang iam @f ithausedidir thedilquitd fluell qempesi twhdreh Xathe

phosphorus vol atility pr (%perti es of the en%lg e lubricant can conveniently
t

be neasured &&coriilig S HRE PRGs pldrdS et lss g HITdSC XEPrI ) test, which is

al so known as-ithe 'Sel by;Neac ﬂ%ﬁeéﬁ?%ﬁ@dﬂéﬁit ihas heendeseyibed in
T.W Selby, R J. Bosch and D.C. Fee, 20"Continued Studies of the Causes of

Engi ne G|, Phddphorids iVoltdts InaphthaRarke r2serSAR r2007% @L-11073g<t.he t eachi ng
of which is her incor porated b ecific reference., .The ."Sel by- Noack PEI
Cestr (o s Rt AANE AT ARITREr B ey e Y ASTIS 5800,
procedure 25Geriderdevirales iol 1dutaaigeon o 1 choWes st eadof p2bdheus for

t he Noack procedure) and tenperature (250'C for the Noack procedure). As
the PEl is aff@pprékiafatticon s tthd Ngdandt ispmerl piessidries (ng) obt ai ned

from1 kg of flui j S nit t.he, .t.er m i har us
g endif%nﬂé%t@q .Eﬁéélggod%% S %1%% @ElF%?EQ{E&k t%gh%the PE

30vol atility properties”, i ant that the PE
result it is fheioigoccodpared tthan 90 wtkhemefadr éoitlive bprtesemt licdvemtd on al so

provi des the e of one or re pol y(hydroxycarboxylic acid) .am de WD
D010/ 012756PGFIES2065 055784 Y. 151 a_%i;ﬁ& eﬁ'va%l Miferdi i 19 <ion is a

non- syl f ur cont@giidhg RHiGRd ked ddeiidl Gridi@la L YTQSIddORACGANG f 0 t he
present invention for inproving the phosphorus volatility properties of an
engi ne | ubri EETA-GP 8B 36, 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,
25 US-A-5378348, US-A-5888376 and US-A-6204426.
The Fischer-Tropsch product will suitably contain
more than 80 wt% and more suitably more than 95 wt% iso
and normal paraffins and less than 1 wt% aromatics, the
balance being naphthenics compounds. The content of
30 sulphur and nitrogen will be very low and normally below
the detection limits for such compounds. For this reason

the sulphur content of a diesel fuel composition

containing a Fischer-Tropsch product may be very low.



5i nternal conbustion engine fuelled by the liquid fuel conposition conpared
to the phosphorus volatility properties of the engine |ubricant when one or
nor e pol Woydriemywsar boxyl i ¢ aci d) am de salt derivati ve®RCREPR@O/05978€ ani on
is a sulfur-containing anion is used in 4the liquid fuel conposition.

The present invention further provides a nethod of operating an internal

conmbusti on engi ne, which t hod.i nvol ves i.ntroduci ng,into a_conbustion
Chanber of the engio 4 PrqurdcuBPIEsabLrtt BhoteeaPdingotsotne. BPesont

15i nvention. pore thE}e 5B WA PRI, ( droxearhaxly e AGide amge salt
derivatives of the present invention may al so be conveniently incorporated
into | ubri carptOOrsmmwul @b ores Mogspddiaal 130 demgivhe gt @tk Moase Uhalsr i cant

formul ati ons. present invention-wdl be f er dersto fr t he
foll ow ng exé&%&%ﬁSHUﬁﬁégg)o(ﬂéﬁafgglg?%?%ﬁ?“afﬁrghngﬁ#% gﬁ%ﬁbonégﬁﬁﬂgtions
di scl bsed i n drhexcexanp e$haar &Ohased e wel ghtreoft Hame 3fOgdnw ,f @rmalcat ed f uel
conposi tion. 25Exanpl es In exanples 1 to 41, two different

commer ci al | y "V& 1%151% ANRardi SFer¥att SUrare Adeh Nis&PL S fidarn 1oppmw

hyper di sper saptiswer.e pol y(hydroxycarboxylic acid) amde salt derivatives,
wherein the anion is a nmethyl sul phate 30ani on, according to the present

i nvention were prddgctdseaedi Palslce foemmmesi altlsg Lfr e Sklandghaiat8anzheng

Pol yner Conpan der the .tr.ade designat.i ' CH5" and. . CH 7"

20101 012758 PeTHERR00ET B0 st P T et e d Py B2 581 bot h

CH- 51and CH T farseicgitvenddal, Tahlee & dhelhewr MAREN «(,ngKOWig)l ((ASEMiR 4739) N
(%) S (%) CH5 - 11301.90.890.95 CH 7 - 10501.90.820.86 Table 1: Measure
properties of G5 SFETGT P IERaTpIogs P 4o 239 ldnd SComraieattiSre fB%anpl es A to
D The GHp 1and O 7 hyperdispersantis: ,dgﬁ%u%% %ﬁ%gjf ef £ dlended
into a base fuel selected fromthe gasoline, diesel, GIL diesel and Swedi sh
d ass | di eséll dhaserfusies sdelscd.bedhivi chabhlves v2 are: t3: teelamwo livmerar icous

anounts. ) %%fylg%gy%a %%% %ﬁ%?grﬁéé)é%$gl£%ers), lubricity

15 additives, antioxidants and wax anti-settling agents.
Detergent-containing diesel fuel additives are known
and commercially available. Such additives may be added
to diesel fuels at levels intended to reduce, remove, or
slow the build up of engine deposits.

20 Examples of detergents suitable for use in diesel
fuel additives for the present purpose include polyolefin
substituted succinimides or succinamides of polyamines,
for instance polyisobutylene succinimides or
polyisobutylene amine succinamides, aliphatic amines,

25 Mannich bases or amines and polyolefin (e.qg.
polyisobutylene) maleic anhydrides. Succinimide
dispersant additives are described for example in
GBR-A-960493, EP-A-0147240, EP-A-0482253, EP-A-0613938,
EP-A-0557516 and WO-A-98/42808. Particularly preferred

30 are polyolefin substituted succinimides such as
polyisobutylene succinimides.

The diesel fuel additive mixture may contain other

components in addition to the detergent. Examples are



Di esel CI Cctane No.(ASTM D613) 52.80 >76 53.10 Density at 1500 (1 P365)
0.84 g/cm0.78g/cm 0.82g/cm Flash Point (I1P34) 62.0C 104.0C 72.5C

| BP( | P123W0268/B8¢5811. 0C 190. 3C 107)rec. (1 P123) 201. 3C PET/EPD0203074C
207)rec. (1 P123) 223.9C 262.4C 211.1C 307)¢ec. (1 P123) 246. 3C

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),
5 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 polvyhydric
alcohol esters of a succinic acid derivative, the

10 succinic acid derivative having on at least one of its
alpha-carbon atoms an unsubstituted or substituted
aliphatic hydrocarbon group containing from 20 to 500
carbon atoms, e.g. the pentaerythritol diester of
polyisobutylene-substituted succinic acid); corrosion

15 inhibitors; reodorants; anti-wear additives;
anti-oxidants (e.g. phenolics such as
2,6-di-tert-butylphenol, or phenylenediamines such as
N,N'-di-sec-butyl-p-phenylenediamine); metal
deactivators; combustion improvers; static dissipator

20 additives; cold flow improvers; and wax anti-settling
agents.

The diesel fuel additive mixture may contain a
lubricity enhancer, especially when the diesel fuel
composition has a low (e.g. 500 ppmw or less) sulphur

25 content. In the additivated diesel fuel composition, the
lubricity enhancer is conveniently present at a
concentration of less than 1000 ppmw, preferably between
50 and 1000 ppmw, more preferably between 70 and 1000
ppmw. Suitable commercially available lubricity

30 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:



273.
297.
316.
3309.

3C 225.9C 407)rec. (
3C 234. 2C 607)rec. (
9C 25808@m@OTIsec. (
1C 270.5C 957)rec. (

10

15

20

25

30

P123) 266.7C 285. 6C 225. 9C 507)rec. (1 P123) 281
P123) 293.9C 307. 6C 242. 2C 707)rec. (1 P123) 306
P123) 319. 7C 326. 9C 259. 4C 907) PET/HPRRIR3I)7S837
P123) 350. 8C 348,6C

- 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;

- US-A-5490864 - certain dithiophosphoric diester-
dialcohols as anti-wear lubricity additives for low
sulphur diesel fuels; and

- WO-A-98/01516 - certain alkyl aromatic compounds
having at least one carboxyl group attached to their
aromatic nuclei, to confer anti-wear lubricity effects
particularly in low sulphur diesel fuels.

It may also be preferred for the diesel fuel
composition to contain an anti-foaming agent, more
preferably in combination with an anti-rust agent and/or
a corrosion inhibitor and/or a lubricity enhancing
additive.

Unless otherwise stated, the (active matter)
concentration of each such additive component in the
additivated diesel fuel composition is preferably up to
10000 ppmw, more preferably in the range from 0.1 to 1000
ppmw, advantageously from 0.1 to 300 ppmw, such as from
0.1 to 150 ppmw.

The (active matter) concentration of any dehazer in
the diesel fuel composition will preferably be in the
range from 0.1 to 20 ppmw, more preferably from 1 to 15
ppmw, still more preferably from 1 to 10 ppmw,

advantageously from 1 to 5 ppmw. The (active matter)

. 8C
.0C
. 2C



279.5C FBP(1P123) 362.3C 355.3C 291.6C Viscosity at 4000(1P71) 2.74 nm®/s
3.54 m2/s 1.94 mm2/s Sul phur content 8.4 ng/kg <3 ng/ kg <3 ng/ kgl Tot al
Aromat i cswORPBANLTE/ | P548/07) 40. 5% m 0. 4% m 13. 3% RCT/EREVSONEB4 Tr opsch
bSwedi sh Class | diesel fuel C - |SO 20884 dl SO 20846 Table 2. Diesel base
fuels. WD 2010/ 012756PCT/ EP2009/ 059784 Par anet er

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. The
(active matter) concentration of any detergent in the

5 diesel fuel composition will preferably be in the range
from 5 to 1500 ppmw, more preferably from 10 to 750 ppmw,
most preferably from 20 to 500 ppmw.

In the case of a diesel fuel composition, for

example, the fuel additive mixture will typically contain

10 a detergent, optionally together with other components as
described above, and a diesel fuel-compatible diluent,
which may be a mineral oil, a solvent such as those sold
by Shell companies under the trade mark “SHELLSOL”, a
polar solvent such as an ester and, in particular, an

15 alcohol, e.g. hexanol, 2-ethylhexanocl, decanol,
isotridecanol and alcohol mixtures such as those sold by
Shell companies under the trade mark “LINEVOL”,

especially LINEVOL 79 alcohol which is a mixture of C7_g
primary alcohols, or a Cip_-14 alcohol mixture which 1s

20 commercially available.

The total content of the additives in the diesel
fuel composition may be suitably between 0 and 10000 ppmw
and preferably below 5000 ppmw.

In the above, amounts (concentrations, % vol, ppmw,

25 % wt) of components are of active matter, i.e. exclusive
of volatile solvents/diluent materials.

The liquid fuel composition of the present invention
is produced by admixing the one or more
poly (hydroxycarboxylic acid) amide salt derivatives with

30 a base fuel suitable for use in an internal combustion
engine. If the base fuel to which the one or more

poly (hydroxycarboxylic acid) amide salt derivatives is

admixed is a gasoline, then the liquid fuel composition



"Gasol i ne" RON (ASTM D2699) 96.00 MON (ASTM D2700) 85.10 Density at
15C(1 P365) 0.73 g/cm IBP (1P123) 26.5 C 10 rec. (IP123) 37.9 C 20 rec.
(1 P123) 4802010/012756 PCT/EP2009/059784
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produced is a gasoline composition; likewise, if the base
fuel to which the one or more poly(hydroxycarboxylic
acid) amide salt derivatives is admixed is a diesel fuel,
then the liquid fuel composition produced is a diesel

5 fuel composition.

Preferably, the amount of the one or more

poly (hydroxycarboxylic acid) amide salt derivatives
present in the liquid fuel composition of the present
invention is at least 1 ppmw (part per million by

10 weight), based on the overall weight of the liquid fuel
composition. More preferably, the amount of the one or
more poly(hydroxycarboxylic acid) amide salt derivatives
present in the liquid fuel composition of the present

invention additionally accords with one or more of the

15 parameters (i) to (xx) listed below:
(i) at least 10 ppmw
(idi) at least 20 ppmw
(iii) at least 30 ppmw
(iv) at least 40 ppmw
20 (v) at least 50 ppmw
(vi) at least 60 ppmw
(vii) at least 70 ppmw

(viii) at least 80 ppmw

(ix) at least 90 ppmw
25 (x) at least 100 ppmw
(x1) at most 20 3wt.

(x11) at most 18 Swt.

(x111) at most 16 3wt.

(x1iv) at most 14 Swt.
30 (xv) at most 12 Swt.
(xvi) at most 10 Swt.

(xvili) at most 8 %wt.

(xviii) at most 6 Swt.



C 30 rec. (1P123) 61.0 C 40 rec. (I1P123) 74.4 C 50 rec. (1P123) 88.2 C 60
rec. (1P123) 101.4 C 70 rec. (I1P123) 113.3 C 80 rec. (I1P123)
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(x1x) at most 4 %wt.
(xx) at most 2 %wt.

Conveniently, the amount of the one or more
poly (hydroxycarboxylic acid) amide salt derivatives
5 present in the liguid fuel composition of the present
invention may also be at least 200 ppmw, at least 300
pemw, at least 400 ppmw, at least 500 ppmw, or even at
least 1000 ppmw.
Surprisingly, it has been found that the use of the
10 one or more poly (hydroxycarboxylic acid) amide salt
derivatives in the liguid fuel compositions can provide
significant benefits in terms of improved lubricity of
the liquid fuel composition, in particular when the
liquid fuel composition is gasoline, relative to the
15 liquid base fuel.
By the term “improved/improving lubricity” used
herein, it is meant that the wear scar produced using a
high frequency reciprocating rig (HFRR) is reduced.
It has additionally been found that the use of the
20 one or more poly (hydroxycarboxylic acid) amide salt
derivatives in liquid fuel compositions can also provide
benefits in terms of engine cleanliness, in particular in
terms of improved inlet valve deposit keep clean and/or
injector nozzle keep clean performance, of an internal
25 combustion engine being fuelled by the liquid fuel
composition of the present invention relative to the
internal combustion engine being fuelled by the liquid
base fuel.
By the term “improved/improving inlet valve deposit
30 keep clean performance”, it is meant that the weight of
deposit formed on the inlet valve of the engine is

reduced relative to the base fuel not containing the one



127.9 C 90 rec. (I1P123) 149.2 C 95 rec. (I1P123) 164.7 C FBP (1P123) 191.2 C
RVP *(1P394) 87.8 kPa A efins(lnc.dlenes) 16.40 %ol. Aronatics 28.88

",vol. Twbl2e10d12Basol i ne base fuel. To assess the | ubripCiriepP2@b/o54784 | i qui d
fuel - 31 -

or more poly(hydroxycarboxylic acid) amide salt
derivatives.

By the term “improved/improving injector nozzle keep
clean performance”, it is meant that the amount of

5 deposit formed on the injector nozzle of the engine is
reduced as measured by the loss of engine torque.

It has additionally been found that the use of the
one or more poly(hydroxycarboxylic acid) amide salt
derivatives in liquid fuel compositions can also provide

10 benefits in terms improved fuel economy of an internal
combustion engine being fuelled by the liquid fuel
composition of the present invention relative to the
internal combustion engine being fuelled by the liquid
base fuel.

15 The present invention therefore also provides a
method of improving the lubricity of a liquid base fuel
suitable for use in an internal combustion engine,
comprising admixing one or more poly(hydroxycarboxylic
acid) amide salt derivatives with a major portion of the

20 liquid base fuel suitable for use in an internal
combustion engine; a method of improving the inlet valve
deposit clean up performance of a liquid base fuel
suitable for use in an internal combustion engine,
comprising admixing one or more poly(hydroxycarboxylic

25 acid) amide salt derivatives with a major portion of the
liquid base fuel suitable for use in an internal
combustion engine; a method of improving the injector
nozzle keep clean performance of a ligquid base fuel
suitable for use in an internal combustion engine,

30 comprising admixing one or more poly(hydroxycarboxylic
acid) amide salt derivatives with a major portion of the
liquid base fuel suitable for use in an internal

combustion engine; and, a method of improving the fuel



conpositions described above, the follow ng test procedures were used.
The lubricity of the diesel fuel conpositions was 5determ ned using the
HFRR t estwoen/deseri bed in |1 SO 12156-1. The | ubr iPCITIBP2@0/059784

gasol i ne conpositions was determ ned by gsing a nodified HFRR test. The
nodi fied HFRR test is based on I SO 12156-1 using a PCS Instrunments 10HFRR

suppl enmented with the PCS | nstrunents Gasal j ne Conversion Kit, d using a
fluid vol unee&onfél.yoprﬂr%?oﬂla“&@zo P d G PAEperdt (e P55 10 TC (+/- 1

O, and - 38gc wherel AR GRS J#S (A L ORI RS ta BARAIE i N
order to mnimse evaporation. The results of the lubricity tests are
gi ven bel ow iomeTal @ofe RPedivplhey Bese cRUEiohiner dicsser sande( garddent r at i on)

éﬁrggg BFRRo\\é@ rva%_%%%%pg)i Y Dirr%ij%lr Rortdth B el Hees8ly A L9, Apmy)
. ese 0 ppm/?/) .5
5 suitable for use in an internal combustion engine.

It has additionally been found that the use of the
one or more poly(hydroxycarboxylic acid) amide salt
derivatives in liquid fuel compositions can also provide
benefits in terms improving the lubricant performance of

10 an internal combustion engine being fuelled by the liguid
fuel composition of the present invention relative to the
internal combustion engine being fuelled by the liquid
base fuel.

In particular, the improvement in the lubricant

15 performance of the internal combustion engine fuelled by
a liquid fuel composition according to the present
invention can be observed by the a reduction in the
levels of sludge and varnish on specific engine parts,
such as sludge on rocker arm covers, cam baffles, timing

20 chain covers, o0il pans, oil pan baffles, and valve decks,
and varnish on piston skirts and cam baffles.

In particular, it has been found that the use of the
one or more poly(hydroxycarboxylic acid) amide salt
derivatives in a gasoline compositions can provide

25 benefits in terms inhibiting specific sludge and varnish
deposit formation, as measured by ASTM D 6593-07, of an
internal combustion engine being fuelled by the gasoline
composition of the present invention relative to the
internal combustion engine being fuelled by the gasoline

30 base fuel.

Therefore, the present invention also provides a
method of improving the performance of the lubricant of

an internal combustion engine, said method comprising
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fuelling an internal combustion engine containing the
engine lubricant with a liquid fuel composition according
to the present invention.
It has also been observed that the use of one or

5 more poly (hydroxycarboxylic acid) amide salt derivatives
wherein the anion is a non-sulfur-containing anion in a
liquid fuel composition can have the additional advantage
of improved phosphorus volatility properties of the
engine lubricant of an internal combustion engine fuelled

10 by the liquid fuel composition compared to the phosphorus
volatility properties of the engine lubricant when one or
more poly(hydroxycarboxylic acid) amide salt derivatives
wherein the anion is a sulfur-containing anion is used in
the liquid fuel composition.

15 The phosphorus volatility properties of the engine
lubricant can conveniently be measured according to the
phosphorus emission index (PEI) test, which is also known
as the “Selby-Noack PEI test”. This test has been
described in T.W. Selby, R.J. Bosch and D.C. Fee,

20 “Continued Studies of the Causes of Engine 0il,
Phosphorus Volatility - Part 2”. SAE 2007-01-1073, the
teaching of which is hereby incorporated by specific
reference. The “Selby-Noack PEI test” is similar to the
“Noack procedure” as described in ASTM D 5800, procedure

25 C, but deviates in duration (16 hours instead of 24 hours
for the Noack procedure) and temperature (250°C for the
Noack procedure). As the PEI is an approximation of the
quantity of phosphorus (mg) obtained from 1 kg of fluid,
it has no unit. By the term “improved phosphorus

30 volatility properties”, it is meant that the PEI is lower
than the PEI result it is being compared to.

Therefore, the present invention also provides the

use of one or more poly(hydroxycarboxylic acid) amide
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salt derivatives wherein the anion is a non-sulfur-
containing anion in a ligquid fuel composition according
to the present invention for improving the phosphorus
volatility properties of an engine lubricant of an
internal combustion engine fuelled by the liquid fuel
composition compared to the phosphorus volatility
properties of the engine lubricant when one or more

poly (hydroxycarboxylic acid) amide salt derivatives

wherein the anion is a sulfur-containing anion is used in

the liquid fuel composition.
The present invention further provides a method of
operating an internal combustion engine, which method

involves introducing into a combustion chamber of the

engine a liquid fuel composition according to the present

invention.

The one or more poly(hydroxycarboxylic acid) amide
salt derivatives of the present invention may also be
conveniently incorporated into lubricant formulations,
especially engine crank case lubricant formulations.

The present invention will be further understood
from the following examples. Unless otherwise stated,
all amounts and concentrations disclosed in the examples
are based on weight of the fully formulated fuel

composition.

Examples

In examples 1 to 41, two different commercially
available hyperdispersants have been used, the
hyperdispersants were poly (hydroxycarboxylic acid) amide
salt derivatives, wherein the anion is a methyl sulphate
anion, according to the present invention were products
available commercially from Shanghai Sanzheng Polymer

Company under the trade designations “CH-5” and “CH-7".

624

B CH 5(1000 ppmw) 365 14 Di esel

B



CH- 7(500 ppnmw) 427.5 17 Diesel B CH 7(1000 ppmv) 386.5 18 Diesel B

CH 7(1wt) 304 19 Diesel B CH7(10wt.) 216 0* Diesel C- 624.5 20 Di esel

CH- 5( 100 Wpred0/MaB65 21 Di esel C CH 5(1000 ppmy) 376.5 PRTIHPeaoj0swIss

CH 5( 1wt)
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Certain measured properties of both CH-5 and CH-7 are

given in Table 1 below:

MW TBN (mgKOH/g) (ASTM D 4739) N (%w) S (%w)
CH-5 ~ 1130 1.9 0.89 0.95
CH-7 ~ 1050 1.9 0.82 0.86

Table 1: Measure properties of CH-5 and CH-7

Examples 1 to 39 and Comparative Examples A to D

The CH-5 and CH-7 hyperdispersants described above
were blended into a base fuel selected from the gasoline,
diesel, GTL diesel and Swedish Class I diesel base fuels

described in Tables 2 and 3 below, in various amounts.

c
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Parameter Diesel A Diesel B® Diesel C”
Cetane No. (ASTM 52.80 >76 53.10
D6l3)
Density at 15 °C 0.84 g/cm 0.78 g/cm 0.82 g/cm
(IP365)
Flash Point 62.0 °C 104.0 °C 72.5 °C
(IP34)
IBP (IP123) 168.6 °C 211.0 °C 190.3 °C
10 % rec. (IP123) [201.3 °C 251.3 °C 203.4 °C
20 % rec. (IP123) |223.9 °C 262.4 °C 211.1 °cC
30 % rec. (IP123) |246.3 °C 273.3 °C 225.9 °C
40 % rec. (IP123) |266.7 °C 285.6 °C 225.9 °C
50 % rec. (IP123) |281.8 °C 297.3 °C 234.2 °C
60 % rec. (IP123) |293.9 °C 307.6 °C 242.2 °C
70 % rec. (IP123) |306.0 °C 316.9 °C 250.6 °C
80 % rec. (IP123) [319.7 °C 326.9 °C 259.4 °C
90 % rec. (IP123) |337.2 °C 339.1 °cC 270.5 °C
95 % rec. (IP123) |350.8 °C 348.6 °C 279.5 °C
FBP (IP123) 362.3 °C 355.3 °C 291.6 °C
Viscosity at 2.74 mm“/s 3.54 mm“/s 1.94 mm“/s
40 °C (IP71)
Sulphur content 8.4 mg/kg” <3 mg/kg” <3 mg/kg”
Total Aromatics 40.5 Sm/m 0.4 %m/m 13.3 sm/m
(IP391/01 /
IP548/07)
a — Fischer-Tropsch (GTL) derived diesel fuel

b - Swedish Class I diesel fuel

c — IS0 20884
d — ISO 20846
Table 2.

Diesel base fuels.




Gasoline CH5(50 ppmw) 630.5 29 Gasoline CH 5(100 ppmw) 412.5 30 Gasoline
CH 5(500 ppmn) 308.5 31 Gasoline CH 5(1000 ppmw) 346 32 Gasoline CH 5(1%m)
229.5 33 waxolome7seH 5(10%m . ) 202.5 34 Gasol i ne CH 7(50Cpmpe)oodsirsd 35
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Parameter “Gasoline”
RON (ASTM D2699) 96.00
MON (ASTM D2700) 85.10
Density at 15 °C (IP365) 0.73 g/cm
IBP (IP123) 26.5 °C
10 % rec. (IP123) 37.9 °C
20 % rec. (IP123) 48.9 °C
30 % rec. (IP123) 61.0 °C
40 % rec. (IP123) 74.4 °C
50 % rec. (IP123) 88.2 °C
60 % rec. (IP123) 101.4 °C
70 % rec. (IP123) 113.3 °C
80 % rec. (IP123) 127.9 °C
90 % rec. (IP123) 149.2 °C
95 % rec. (IP123) 164.7 °C
FBP (IP123) 191.2 °C
RVP * (IP394) 87.8 kPa
Olefins (inc. dienes) 16.40 %vol.
Aromatics 28.88 %vol.
Table 3. Gasoline base fuel.

To assess the lubricity of the liquid fuel
compositions described above, the following test
procedures were used.

The lubricity of the diesel fuel compositions was

5 determined using the HFRR test used described in
ISO 12156-1.

The lubricity of the gasoline compositions was
determined by using a modified HFRR test. The modified
HFRR test is based on ISO 12156-1 using a PCS Instruments

10 HFRR supplemented with the PCS Instruments Gasoline
Conversion Kit, and using a fluid volume of 15.0 ml (+/-

0.2 ml), a fluid temperature of 25.0 °C (+/- 1 °C), and



CH 7(100 ppmv) 639 36 Gasoline CH 7(500 ppmv) 358 37 Gasoline CH 7(1000
ppmy) 347 38 Gasoline CH 7(1%v) 206.5 39 Gasoline CH 7(10%M.) 206.5 * -
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whi ch represepseand mrawemRNtevapdhrigity of the fuels containing the
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Example | Base Fuel Hyperdispersant | Average HFRR
(concentration) Wear Scar (um)

A* Diesel A - 366.5
1 Diesel A CH-5 (100 ppmw) 344.5
2 Diesel A CH-5 (500 ppmw) | 341.5
3 Diesel A CH-5 (1000 ppmw) | 332

4 Diesel A CH-5 (1 3wt) 254

5 Diesel A CH-5 (10 %wt.) 224.5
6 Diesel A CH-7 (50 ppmw) 319.5
7 Diesel A CH-7 (100 ppmw) 321.5
8 Diesel A CH-7 (500 ppmw) 327.5
9 Diesel A CH-7 (1000 ppmw) | 322
10 Diesel A CH-7 (1 3wt) 228.5
11 Diesel A CH-7 (10 3wt.) 214.5
B* Diesel B - 624
12 Diesel B CH-5 (500 ppmw) 335
13 Diesel B CH-5 (1000 ppmw) | 365
14 Diesel B CH-5 (1 3wt) 281.5
15 Diesel B CH-5 (10 %wt.) 246.5
16 Diesel B CH-7 (500 ppmw) 427.5
17 Diesel B CH-7 (1000 ppmw) [ 386.5
18 Diesel B CH-7 (1 3wt) 304
19 Diesel B CH-7 (10 3wt.) 216
c* Diesel C - 624.5
20 Diesel c CH-5 (100 ppmw) 442.5
21 Diesel C CH-5(1000 ppmw) |[376.5
22 Diesel c CH-5 (1 3wt) 289.5




WO 2010/ 0127
described in

hyper di spEoO=arwe12Bar anet er

Density at15
206rec. (1 P12
506rec. (I P12
806rec. (1 P12

10

56PCT/ EP2009/ 059784 - 40 - bl ending a base gasoline as
Table 5 below with 400 ppmw and 1000 ppnmw of the CH 5
RON( ASTM D2699) 98.9 MON( ASPRITHPZ@ON5834 3
C(1 P365) 0.7758g/cm
3) 78.2C 306rec. (1P123) 96.8C 406rec. (I1P123) 109.3C

2 119 BC B06rec (1 P123) 127 OC 706ree (1 P123} 136 4C
33147 sqDietel ¢ @ [CHLS (10 Twb.) [228.8 7 oo
24 Diesel c CH-7 (500 ppmw) 471

25 Diesel C CH-7 (1000 ppmw) | 335

26 Diesel c CH-7 (1 %wt) 255.5
277 Diesel C CH-7 (10 3wt.) 209

D* Gasoline - 907

28 Gasoline CH-5 (50 ppmw) 630.5
29 Gasoline CH-5 (100 ppmw) 412.5
30 Gasoline CH-5 (500 ppmw) 308.5
31 Gasoline CH-5 (1000 ppmw) | 346

32 Gasoline CH-5 (1 3wt) 229.5
33 Gasoline CH-5 (10 %wt.) 202.5
34 Gasoline CH-7 (50 ppmw) 861.5
35 Gasoline CH-7 (100 ppmw) 639

36 Gasoline CH-7 (500 ppmw) 358

37 Gasoline CH-7 (1000 ppmw) | 347

38 Gasoline CH-7 (1 3wt) 206.5
39 Gasoline CH-7 (10 3wt.) 206.5

* - Not according to the present invention.
Table 4. HFRR Results for base fuel and fuel

compositions according to the present invention.

As can be seen from the results in Table 4, a
reduced wear scar is observed in the HFRR test for the
fuel compositions (both gasoline and diesel fuel
compositions) containing the CH-5 and CH-7
hyperdispersants compared to the base fuel, which
represents an improvement in lubricity of the fuels
containing the hyperdispersant compared to the base fuel.

Example 40

Inlet valve deposit (IVD) keep clean tests were

performed for two gasoline compositions prepared by

| BP(1 P123)_33. 3C 106rec. (1 P123) 56.4C



906rec. (1 P123) 161.4C 956rec. (1 P123) 171.8C FBP(1P123) 202.9C RVP(I|P394)
62. 2kPa A efins(inc.dienes) 7.44%ol. Aromatics 49. 78%ol. Table 5.

Gasol i ne we=e10fue1ss The 1 VD test was perforned i nPETEFR@VASTSO L

3S- FE bench engi ne using the CEC F-05-A-93 MLO2E operating 5cycle nodified
by BMEP to the torque conditions detailed in Table 6 bel ow. The Toyota

engi ne has been dified to concurrentl un t. fuel syste ne fuel ling
oyl nders: 1 SRS 0 ResBor TSI 15 GAHACRS. 3 Taidore. Toangi ne
starts wth gliean aal \@mara%cqmt@sw chranber cm%ﬂ%gg%ﬂdi% Ofs6INr on
the test fuels. At the end of the 2010/ 012756PCT/ EP2009/ 059784 - 41 -

69 hours the engine is stripped, the valves weighed to determne the |evel

of deposits. ;%%gﬁe%grstagc t+ets)—Engrne—speed—rpm; Torque (Nm) Cool ant
out tenmp (O
RON (ASTM D2699) 98.9
MON (ASTM D2700) 87.3
Density at 15 °C (IP365) |0.7758 g/cm
IBP (IP123) 33.3 °C
10 % rec. (IP123) 56.4 °C
20 % rec. (IP123) 78.2 °C
30 % rec. (IP123) 96.8 °C
40 % rec. (IP123) 109.3 °C
50 % rec. (IP123) 118.6 °C
60 % rec. (IP123) 127.0 °C
70 % rec. (IP123) 136.4 °C
80 % rec. (IP123) 147.5 °C
90 % rec. (IP123) 161.4 °C
95 % rec. (IP123) 171.8 °C
FBP (IP123) 202.9 °C
RVP (IP394) 62.2 kPa
Olefins (inc. dienes) 7.44 Zvol.
Aromatics 49.78 %vol.
Table 5. Gasoline base fuel.

The IVD test was performed in a Toyota 2.0 L 3S-FE
bench engine using the CEC-F-05-A-93 M102E operating
5 cycle modified by BMEP to the torque conditions detailed
in Table 6 below. The Toyota engine has been modified to
concurrently run two fuel systems, one fuelling cylinders
1 and 2 and a second fuelling cylinders 3 and 4. The
engine starts with clean valves and combustion chamber

10 and is run for 6%hr on the test fuels. At the end of the



Gl out temp (C) 1 30 800 0 90 97 2 60 1300 26 90 97 3 120 1850 28 90 97 4
60 3000 30 90 97 Table 6: Engine test cycle details for Toyota DF engi ne
The gasolwaeoiwanezsoni ng 400 and 1000 ppmw respectivel y eCTER®INSSL est ed
in the Toyota 3S-FE dual - 41 -

69 hours the engine is stripped, the valves weighed to

determine the level of deposits.

Coolant
Engine out 0il out

Stage Stage speed Torque temp temp

No time (s) (rpm) (Nm) (°C) (°C)

1 30 800 0 90 97

2 60 1300 26 90 97

3 120 1850 28 90 97

4 60 3000 30 90 97

Table 6: Engine test cycle details for Toyota DF engine

The gasoline containing 400 and 1000 ppmw
respectively of CH-5 was tested in the Toyota 3S-FE dual
5 fuelled engine with the 400 ppmw CH-5 gasoline test blend
in cylinders 1 and 2 and the 1000 ppmw CH-5 gasoline test
blend in cylinders 3 and 4.
The average weight of the inlet valve deposits for
cylinders 1 and 2 was 194.6 mg and for cylinders 3 and 4
10 was 130.0 mg. An average level of deposit observed with
a gasoline containing no additives in a 69 hour test is

typically about 200 mg.
Example 41

The injector nozzle keep clean performance of the
15 CH-5 hyperdispersant in diesel fuel was assessed using
the CEC SG-F-098 test procedure. The diesel fuel used in
the test procedure contained 300 ppmw of the CH-5
hyperdispersant. In the test, up until 24 hours no power
loss was observed and at 32 hours a power loss equating

20 to 3 % was observed. At this point the equivalent power

<

loss for the reference fuel was 9 %.



5 fuelled engine with the 400 ppnw CH 5 gasoline test blend in cylinders 1

and 2 and the 1000 ppnmw CH 5 gasoline test blend in cylinders 3 and 4.

The aver a6 20mgktseof the inlet valve deposits for cyli REEEP209AM8L wWas

194.6 ng and for cylinders 3 and 4 10wasz430.0 ng. An average |evel of

deposit observed with a gasoline containing no additives in a 69 hour test
Exanpl e 41 The i.nj ect or nozzle keep clean

per f or mance o AR FUS S S A ditdsel fuel was assessed using

the CEC SG F98 th@aroemcam@llw%anogs@mlfdéelsaqste@éma&emte%st procedur e

cont ai ned 300 ppnw of the CH5 hyperdispersant. ITn the test, up until 24

hours no powExdmps€ was observed and at 32 hours a power Ioss equating 20to

Fuel was 9 % VD'2010 0157 S6RCH EBA000F Dasad L Prapir ATTOR of
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am de salt defjval Mg WS %etﬁéeraacrl'o%“ k?é]m}e%na‘t'h\%ﬁsw%btlaéy%%% Th
The obt ai ned pol y( hydr oxycar boxylic acid) am de salt 20derivative had a TEN

content of 7.04gwpiKOX/CG tcarc deneimgratso CASTIM D o417 39)d a@d@r@blt@ R50 ml ofThe
" CH 5" produc e l.e E) was iqn-exchan um sali.cyl ate
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K: ngdem in a&dtam exchRange dmactah, | striksi RY el JfeOHaHCI3 as an

el uent.

concentrated in vacuo. About 6 gram of
poly (hydroxycarboxylic acid) amide salt derivative
wherein the anion X% is OH was obtained.
The obtained poly(hydroxycarboxylic acid) amide salt
20 derivative had a TBN content of 7.4 mg.KOH/g (according
to ASTM D 4739).
Example F
The “CH-5" product (see Example E) was ion-exchanged
with a sodium salicylate (available from Sigma-Aldrich
25 Chemical Company, Gillingham, United Kingdom) in a ion-
exchange column, whilst using 1:3 MeOH:CHCls as an
eluent.
To this end, a column was prepared using 500 gram
Dowex 1x8 ion-exchange resin (200-400 mesh, strongly
30 basic Cl1° form; CAS nr [69011-19-4]) which was washed in
1 1 of deionised water. The washed Dowex resin was then
loaded as a suspension onto a column using 1 1 of 1:1

MeOH:de-1onised water. The resin was then washed with 4



To this end, a columm was prepared using 500 gram Dowex 1x8 i on-exchange
resin (200-400 nmesh, strongly 30basic CU form CAS nr [69011-19-4]) which
was washewo0i2n101012756f dei oni sed water. The washed Dowex PETIER20095978€nN

| oaded as a suspension onto a colum usifng 1 1 of 1:1 MeOH: de-ioni sed
water. The resin was then washed vvith 4 V\D 2010/ 012756PCT/ EP2009/ 059784 -
43 - bed vol (u?%es of mefltjﬂ1 ol /d d wat.er and | oaded with 30
wt.', soluti dofvotlﬁjé“esgo& al"i< SR OO S yadwd 12 RSt MeOH.

Subsequent pelian ty whange %foltuftelorne%fﬂ MRS denend i Aatihe 1f-ald ewiing order:
2Xx 4 bed volunes of 1:1 MeOH de- ionised water; I x 4 bed volunes of MOH 4

bed vol unes &ft 3 Bmatljegmpunt totferMePHS of MeOH: chl or of or m 220 gr am
of the ' CH 5" prog‘é%ts.eﬁ%%eﬁ %% \féngtyl Ondn e”o%“%%”‘%%?tin%a%' 81% é\

MeOH: chl or of or m he "col"um € colum was e ute
whi | st fol | owiheg fidld celiutg @rday :n2anst afed Riol ureysero fehr-dneengr/afety usi ng

appropriate st ai.ni np techni ques. The eluent was col]lected and concentrat ed

in vacuo to 6 Yl %ﬁolﬁe%d@lﬁ% S BRI hyd ey CabgaR i’ and)

am de salt 15derivaldyve Wﬂert%fe'?a the jH e oXd drs 3ldeyl at e. The
obt ai ned pol y( hydr oxycar boxyl ic acid) amde salt derivative had a TEN

content of 8.2 ng2K@—|@qa(na©éort&ilengCﬁ05AS?EI5MODU4?3@)iS Exgmplleed i208imilar to
Example F. 2oy droxycarhon i and) Afds sali deriyal Lys: was Qb af ned

wherein the anion XJ is a hena s en i'um oate (avalel abl e

from & gma- Alcﬁhl’UOCI'tlr@‘leml@J&{n .Companyso 1@nid lwra@hamutldai tamllilsttgdmmdm&qjsed
25The obt ai ned pol y(hydroxycarboxylic acid) am de salt deri vatl ve had a TEN
content of 8.BNEKOIY CacEbrdingft & PASTMAY 47 SHOB&I® NN USiHd ar to

Exanpl e F, a pol.y(hdrexyearboxy 't('ec%'?l )q[u%%am desaht,eriyative was

obt ai ned V\herel n the anion X4 i s an ol ea To this end sodi um ol eate

(avai |l abl e f rcomlSiareat Alndy |C@Pm<3@m¢ma¢aald @@rrpfalrwl Gd [dmgleary tdnivtied Ki ngdon)
was used. WD 20 0/ 2756PCT/ g 05dE9£784 d}_}e obt i ne

pol y( hydr oxy & );|IC &) ar;% Od‘é/rla\f&qvellﬁac?cé Eﬁnbl &nt-Sof 7.9

ng KO/ g (acerndiviig ite ASEMEDAE3R) .anion X¥ is salicylate.
The obtained poly(hydroxycarboxylic acid) amide salt
derivative had a TBN content of 8.2 mg.KOH/g (according
to ASTM D 4739).
Example G
20 Similar to Example F, a poly(hydroxycarboxylic acid)
amide salt derivative was obtained wherein the anion X7
is a phenate. To this end sodium phenoate (available
from Sigma-Aldrich Chemical Company, Gillingham, United
Kingdom) was used.
25 The obtained poly(hydroxycarboxylic acid) amide salt
derivative had a TBN content of 8.5 mg.KOH/g (according
to ASTM D 4739).
Example H
Similar to Example F, a poly(hydroxycarboxylic acid)
30 amide salt derivative was obtained wherein the anion X7
is an oleate. To this end sodium oleate (available from
Sigma-Aldrich Chemical Company, Gillingham, United

Kingdom) was used.



Exanple | 5Simlar to Exanple F, a pol y(hydroxycarboxylic acid) am de salt
derivative was obtained wherein the anion )(l-is an acetate. To this end
sodi um ackDavw/(1a%sai | abl e from Si gnma- Al drich Chem cal Coaparg009@s9784 ngham
Uni ted Kingdon) was used. 10The obtai nedspoly(hydroxycarboxylic acid) am de
salt derivative had a TEN content of 8.5 ng. KOH g (according to ASTM D
4739). Engine Lubrjcant Performance. The performance of .the cr nkcaﬁe

| ubricant of an 15%eRg§itAe fHePréd (G¥Ang A P qard 1t GeP e asitfofalt

accor di ng to dhe Riasentddventhonomeassessed uyf.non /e Gequence VG test,
ASTM D 6593- 07. Two separate pol y(hydroxycarboxylic acid) am de salt
derivatives wer &d85ésdedUsing in the Sequence VG tests. 20The base f uel

used for bot% ggl&i(ehéﬂroxycar boxylic acid) am de salt derivatives was an
ASTM VG base . el "Base" is ASTM VG base fuel. Fuel "F-A" is 'Base"

+ 5005ppnmw of " CHsG™milakFueb EkaBpliesF,Basebly (2Qdrppywaabokyanpl eckd)
25. Lubricant "L-A" is an SF grade lubricant. lLubricant "L-B" is a_SL/CF
grade | ubric&mtde salt fsdivaddis 6 (e SSOGreitE 1 PaT &t 3 € provi ded i n

Tabl e 7 bel owgs The s, atd RGusethd BdNenl esWds d S Qnias0al e of 0 to
10, with 10 representing the rating of 30the condition of the conponent

when new, andr@msiSigive duiserch fdregdse li o ntymeGitl']l imgihiayg Ueprtesent s a
reducti on inéﬁheﬁ%lﬁéd%e or vas nish by half. WO
2010/ 012756PCT/ B o/'059784“45 Final O ginal Unit Results Average Piston
SkirtoVarni sh 69- 6he08bthined poly(hydroxycarboxylic acid) amide salt
derivative had a TBN content of 8.5 mg.KOH/g (according
to ASTM D 4739).

FEngine Lubricant Performance

The performance of the crankcase lubricant of an
15 engine fuelled using a liquid fuel composition according
to the present invention was assessed using the Sequence
VG test, ASTM D 6593-07.
Two separate poly(hydroxycarboxylic acid) amide salt
derivatives were assessed using in the Sequence VG tests.
20 The base fuel used for both poly(hydroxycarboxylic acid)
amide salt derivatives was an ASTM VG base fuel.
+« Fuel “Base” is ASTM VG base fuel.
« Fuel “F-A” is “Base” + 500 ppmw of “CH-5".
« Fuel “F-B” is “Base” + 200 ppmw of Example F.
25 « Lubricant “L-A” is an SF grade lubricant.
» Lubricant “L-B” is a SL/CF grade lubricant.
The results of the Sequence VG tests are provided in
Table 7 below. The “merit” rating used in the results is
on a scale of 0 to 10, with 10 representing the rating of
30 the condition of the component when new, and a single
number increase in the “merit” rating represents a

reduction in the sludge or varnish by half.
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As can clwenrbw/bersseen fromthe results given in Tabl e PCalrre@9/059784 use of
pol y( hydroxycarboxylic acid) am de salt glgrivatives in the gasoline
conpositions results in a significant inprovenent in the performnce of the
| ubricant in ternms of inhibition of sl ud(%e and_varni sh deposit formation.

- 97 - CLAIMB As can clearly be seen Trom the results given 1in
Table 7 above, the use of poly(hydroxycarboxylic acid)
amide salt derivatives in the gasoline compositions
results in a significant improvement in the performance

5 of the lubricant in terms of inhibition of sludge and

varnish deposit formation.



1.Aliquid fuel conposition conprising: a gasoline suitable for use
in a spark-ignition internal conbustion engine; and

one or nore pol y(hydroxycarboxylic acid) am de 5salt derivatives
having formula (I11): (Y-00[0-A-CON-Zr-RImpXqg-(111)
wherein Y is hydrogen or an optionally dubstituted hydrocarbyl group,
Ais a divalent optionally substituted hydrocarbyl group, nis from1l
to 100, mis froml1 to 9, gis froml to 9 and p is an integer such
that pg = m Z 10is an optionally substituted dival ent bridgi ng group
which is attached to the carbonyl group through a nitrogen atom r is
0O or 1, R4 is an ammoni um group andSygA (It anion. 2. A liquid fuel
conposition according to claiml1, 15wherein the anmount of the one or
nmore pol y( hydrqucifg Xyl i‘ﬁ gCi d) amde salt derivatives present in
the liquid fuel congositiieh Bk FENBPese” FRURMAIGN is at |east 1
ppnmw, based on the overal jausliight sofrdhe Foguigk fineh §MOSHhLi OGN
203. A liquid fuel Px?aquSigLEi oh according tg claim?2, wherein the
anmount of the GReSOF norE-BEHiThyarFesS/c&™Foxyl i c acid) anide salt
derivatives present 4+ n the d:# quird Hab} (hyanpogtdriberydf c taw dpr esadd

i nventi isin e, range.of from 10 t %, 25based on the
overal | qywei ght SS;LPt%eé‘ﬁ‘ﬁggﬁY%F 3-8 o 6@,& gﬁfp’gi. A liquid fuel

conposi tion accordi ng t oYyatyiterecof,-¢L-ai'np gkt o 3, where{mihe ani on,
XI-, is a non-sulphur-, containing anion, preferably the anion, Xg-,
is selected -aﬁgp?lq‘ Fom am ons “HePt V&Y OPgéﬂ?%]oﬁ%&ﬁRaEl‘tWai ning a
carboxylic aci dydgraegrbyangong . der ived dirvaiesdnpaues ] Cp Hudishil gt &

hydr oxyl group i based ani,on o] us based ani ons,  and
m xtures ther egy&%‘%ﬂ%%%ﬁi quie s bel® c%fr?p“ggi gggﬁdoacg'of*ai ’grgo"tc} 5Ay*one
of clainms 1 tog3jsvimmeilntse he i pnis )dr intsgar swchhukatbased anion,

pr ef er y the.anjo .0-,.15 selected from sul phate, . sul phonate and
m xt urglgjl t hereés.é%wgt%lga%}idffsﬁlglsgé%%e&ﬁ ?’%ﬁerét(?@&lg?h %9 °8Pai m 5,
10 wherein thewbheh drs mbtecisdd tthe tihol garivpdy Dxyearbokybigh aci d) am de
salt derivativ | phur, goptent Ji.n, the range of fromQ.1 to
2.0 wt. % basggt%??{e?‘hgﬁrg‘t a v?/e?g%% eldf Rsaid a%oﬁw vioxy Q8F lic
aci d) am de sakt deravanives. 157. A liquid fuel conposition according

to any one of ¢l ai 1Q. 6, erein the one or re_of the
pol y( hydr oxycar boxgﬁ (]':nggll(g)fuam gm %stlltqgggr?%%ﬁ% FavE4™BN (total
base nurber) vahereiof thessmdurdn of0timgy.df@Hbg. more 8. A nethod of

operating a SpBEfﬁéﬁ¥&&%k§%&ﬂﬁﬁ£§ﬁ@@'acid) amide salt derivatives
present in the liquid fuel composition of the present
invention is at least 1 ppmw, based on the overall weight
of the liguid fuel composition.

20 3. A liquid fuel composition according to claim 2,
wherein the amount of the one or more
poly{hydroxycarboxylic acid) amide salt derivatives
present in the liquid fuel composition of the present

invention is in the range of from 10 ppmw to 20 %wt,

25 based on the overall weight of the liguid fuel
composition.
4. A liquid fuel composition according to any one of

claims 1 to 3, wherein the anion, X%, is a non-sulphur-

containing anion, preferably the anion, X%, is selected



20conbusti on engi ne, which nmethod involves introducing into a
conmbusti on chanber of the engine a liquid fuel conposition according
to any one of clains 1 to 7. 9. Use of a liquid fuel
conposition as clained in any one of clains 1 to 7 for inproving the
lubricity of said 25liquid fuel conposition, relative to the
gasoline. 10. Use of a liquid fuel <cagpesition as clained in any one
of clains 1 to 7 for inproving engine cleanliness of a spark ignition

internal conbgisdd aRi&ngideibedng-diebhsshds saheaidigyi d fuel _
conposition, relative to said engi ne 30being fuelled by the gasoline.
11. Use as clGATRSYEHE @Eidnf 1002 i APF ARG eAnf & varbeuRiEposi t keep

cl ean perf or neit@ining 49 hydrdRyl lé@:%u?f @i drdgehOpd iRl 2698P9si tion as
clainmed in agﬁlone of clainms 1 to 7 for jnproving fuel econony of a
spar k- i gni t i OM'SRPEF RaIPASEADERII TN 8RYI e ErAgtitrEofed by sai d

l'i qui dsfuel cpnposhtiofuid ehalisdndorispbs LrY-AEPRQ gy gl logd by
the gasoline. @ 13. Use of a liquid fuel conggsitlon as clainmed in any
f

one of clai mCIPIPS ¥ §¥¥r3 i WPRERAThGPENRN IR & mafé e? oTulPhBT thaiadcant

of a spark-i gititnQnpiateaapal erbusbhpxendineehetag fryghl ed by said
liquid fuel conposition, relative 10to said engine being fuelled by
the gasol i ne.SWPRatesSUdPhePatsedd piebaies £8e8%°% 1iquid fuel

conposi tion as, cl ahnedgdid €hal ndhdol tisPrRbRg@ind e phosphorus
voIati&ity prqferties of said lubricant conpared to that when said
engi n&Yi s f uelE§ By e PHEORPINTS 6h bRe AdvApgdroxycarboxylic

acid) amide salt derivatives have a sulphur content in
the range of from 0.1 to 2.0 wt. %, based on the total
weight of said poly(hydroxycarboxylic acid) amide salt
derivatives.
15 7. A liquid fuel composition according to any one of
claims 1 to 6, wherein the one or more of the
poly (hydroxycarboxylic acid) amide salt derivatives have
a TBN (total base number) value of less than 10 mg.KOH/g.
8. A method of operating a spark-ignition internal
20 combustion engine, which method involves introducing into
a combustion chamber of the engine a liquid fuel
composition according to any one of claims 1 to 7.
9. Use of a liquid fuel composition as claimed in any
one of claims 1 to 7 for improving the lubricity of said
25 liquid fuel composition, relative to the gasoline,
160, Use of a liquid fuel composition as claimed in any
one of claims 1 to 7 for improving engine cleanliness of
a spark ignition internal combustion engine being fuelled
by said liguid fuel composition, relative to said engine
30 being fuelled by the gasoline.
11. Use as claimed in claim 10 for improving inlet

valve deposit keep clean performance.
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12. Use of a liquid fuel composition as claimed in any
one of claims 1 to 7 for improving fuel economy of a
spark-ignition internal combustion engine being fuelled
by said liquid fuel composition, relative to said engine
being fuelled by the gasoline.

13. Use of a liguid fuel composition as c¢laimed in any
one of claims 1 to 7 for improving the performance of the
lubricant of a spark-ignition internal combustion engine
being fuelled by said liquid fuel composition, relative
to said engine being fuelled by the gasoline.

14. Use as claimed in claim 13 of a liquid fuel
composition as claimed in claim 4 for improving. the
phosphorus volatility properties of said lubricant
compared to that when said engine is fuelled by a

composition of claim 5.





