1 FUEL ADDI TI VE Field of the Invention 5This invention relates to fuel
additives and their use in fuel conpositions, especially fuel conpositions
conprising diesel and ethanol. Background to the Invention 10Ethanol is
added to diesel and other fuels to inprove the exhaust em ssions arising
from conbusti on. However, sone ethanol -ditesel m xtures can separate into

two or nore distinct phases, especial lé when water is present, and are
t herefore undesirable for use as a fuel per se. For this

reason, surfactant/co-solvent blends are used which inprove the mscibility
of ethanol and diesel. 15 WD 021088280 di scl oses a fuel additive conprising
an ol ei ¢ alfigighel thaileuentioi an al koxyl at ed ol ei ¢ aci d. WD 02/ 090469

di scl oses a fuel additive for inproving water tolerance, the additive
20conmprising: (l)greater than about 60 % w w of one or nore al kyl esters of
fatty a2i dJhisnayention relateglth el mdditives and their use in fygl icpmppgitionsy esReCRIYYF W of

one or nor %8%%&%0,@&%%{32@%%%3@@ thanol. (ii1) up to about 10%

w w of one nore fatty ummary of the Invention The present
i nvention provides novel fuel additives conprising an al cohol having at

| east 6 ca%g%@;%,ﬁ]{g,ﬂ%f hyl hexanol , and a fatty acid al kanol am de,
e.g. oleic . | conpositions conprising the additives have
been to found to be stable at |ower tenperatures and capable of tolerating
substapti a L - wat.er.. L t ; 'méefp(;,{]on
provi dg('ss atﬁﬁ%ﬁpéﬂp ? ;&\t/é;&gganﬁ??sqﬂlﬁég:fa?l%;%ﬁﬁep rgfé)ﬁn)%reé( hgpgcﬁgﬁ&%aﬂsng at

| east 6 cacbwhustionns Howader356ine) ethanalidieast anituresycarc sepatateantsl fva e gnore

distinct phases, especially when water is present, and are therefore undesirable for use
as a combustible fuel per se. For this reason, surfactant/co-solvent blends are used
which improve the miscibility of ethanol and diesel.

15
WO 02/088280 discloses a fuel additive comprising an oleic alkanolamide and an

alkoxylated oleic acid.

WO 02/090469 discloses a fuel additive for improving water tolerance, the additive
20 comprising:
)] greater than about 60 % w/w of one or more alkyl esters of fatty acids
and/or 2-ethylhexanol;
(i) from 10 to 40% w/w of one or more fatty alkanolamides; and
(iii) up to about 10% w/w of one or more fatty acids.
25

Summary of the Invention

The present invention provides novel fuel additives comprising an alcohol having at least
6 carbon atoms, e.g. 2-ethylhexanol, and a fatty acid alkanolamide, e.g. oleic
30 alkanolamide. Fuel compositions comprising the additives have been to found to be

stable at lower temperatures and capable of tolerating substantial quantities of water.

In a first aspect, the present invention provides a fuel additive comprising:
(i) one or more alcohols having at least 6 carbon atoms; and
35 (i) one or more fatty acid alkanolamides;

wherein the composition is substantially free of fatty acids.



wherein the conposition is substantially free of fatty acids. 2 In another
aspect, the present invention provides a fuel conposition conprising a

hydr ocarbon fuel and a fuel additive of the invention. 5The fuel additives
of the invention may be used to produce a stable, clear and honobgeneous
solution with a hydrocarbon fuel, e.g. digsel/ethanol, even in the presence
of significant quantities of water. Thus, ethanol nmay be bl ended
satisfactoril y wi th conventional diesel fuel w thout undergoi ng phase
separation, i L o} a |
quantities of é% %?t'g‘ﬂg.‘t"%g@ '?'R%F\t% /B m%%ég%?rega %ﬂb&'tb@eé%@gﬁ lga
achi eve a dwticcheondusgl andexfdel a[dda't'tvmqbtheanvmﬂIOVarl ous Enbodl ments A fuel
additive of the invention conprises at |east one al cohol having at |east 6
carbon 15 atons and one or nore fatty acid al kanol am des, wherein the
conposi 6i orhes fuslibatditives adf| ghef imeentidn fEtyt e agsedis to Ipnoduce andtable meiear atnlde

fatty ac adorgenBs iR e Brboabitn Rehe o fiselfinel 2ein e pBGHEE D)
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shoul d not Db nst,r ver al kox. Ci .
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enbodi nent aIstoImivbmabeamhjlntthata)nIpsmabquamnleabf gdditivee e lesskiyan &%t erwiwte,
fatty ids. The additive .co S .on nore al cohol s conprising at

| east gﬁcar"ﬂ)%' a’?%‘?@dt%ﬁgh%\‘ngﬁais(?%‘ftoggil one or nore al cohols may conprise
a linear or branched al kyl group. In 25 one enbodi ment, the one or nore

al cohol s cq . Iicoh I hV| ng from6 to 9 carbon atons. In a

particul ar SEFEYAI0 conprises 7 or 8 carbon atons.
Preferably, the one or nor e aI cohol s conprise 2-ethyl hexanol. The additive
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oi I, and t Baditiv&®-substantially free of alkyl esters of fatty acids.

The additive comprises one or more alcohols comprising at least 6 carbon atoms. The
or each of said one or more alcohols may comprise a linear or branched alkyl group. In
25 one embodiment, the one or more alcohols comprise an alcohol having from 6 to 9
carbon atoms. In a particular embodiment, said alcohol comprises 7 or 8 carbon atoms.
Preferably, the one or more alcohols comprise 2-ethylhexanol. The additive may

comprise 2-ethylhexanol as the sole alcohol.

30 The one or more fatty acid alkanolamides may comprise, for example, an oleic
alkanolamide. The oleic alkanolamide is preferably an oleic ethanolamide and more
preferably oleic diethanolamide. Oleic alkanolamides and processes for their production
are described in WO 02/088280 and WO 02/38707, the contents of which are
incorporated herein by reference. In a particular embodiment, the additive comprises an

35 oleic alkanolamide in combination with an alkanolamide of one or both of linoleic acid

(e.g. from 5 to 15% v/v) and linolenic (e.g. from 5 to 15% v/v) acid, optionally in



5In one enbodi nent, the fuel additive conprises: (i) from20 to 80% by

wei ght of the one or nore alcohols, e.g. 2- ethyl hexanol; and (ii) from 20
to 80% by weight of the one or nore fatty acid al kanol am des, e.g. an oleic
al kanol am de. 10 In anot her enbodi nent, the fuel additive conprises: (i)
from40 to 60% by wei ght of the one or noye al cohols, e.g. 2- ethyl hexanol;
and (ii) from40 to 60% by weight of the one or nore fatty acid o

al kanol am d@snbinatiengvithy ang| asj Mo RikARIAMIdgs . of| erugics sleaRi®r Paimitis AN AYTistiche
fuel additi co i s olhinide 3,5§e/0 Y=Y €alf I
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or nore fatandtheiike-al kanol ani des, e.g. an oleic al kanolanide. In a

particul ar enbodi nent, the fuel additive conprises: (i) about 50% by wei ght
of the one or nore al cohols, e.g. 2-ethyl hexanol; 25and (ii) about 50% by
wei ght &f tlheneembodinmnt.dhe fual pdditiveicemiriaes! ani des, e.g. an oleic

al kanol am de. ~The f n of. .t he. It e a t €.
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aci d al kanol am de, e.gfhyldxainol; dnél kanol am de, conponents are used in

substantially sim@|ar rtd ptd C e . :

additive is an é[ﬂkoxﬂoggt; (%Qot]p a%q%;%gm g@ué:#htﬂggdnaenajﬁg%x%hg%g} %F%‘?%gfa 35
e.g. an oleic alkanolamide.

10
In another embodiment, the fuel additive comprises:
() from 40 to 60% by weight of the one or more alcohols, e.g. 2-
ethylhexanol; and
(i) from 40 to 60% by weight of the one or more fatty acid alkanolamides,
15 e.g. an oleic alkanolamide.
In a further embodiment, the fuel additive comprises:
(i) from 45 to 55% by weight of the one or more alcohols, e.g. 2-
ethylhexanol; and
20 (it) from 45 to 55% by weight of the one or more fatty acid alkanolamides,
e.g. an oleic alkanolamide.
In a particular embodiment, the fuel additive comprises:
(i) about 50% by weight of the one or more alcohols, e.g. 2-ethylhexanol,
25 and

(ii) about 50% by weight of the one or more fatty acid alkanolamides, e.g. an

oleic alkanolamide.

The performance of the additives has been found to be especially desirable when the
30 alcohol, e.g. 2-ethylhexanol, and fatty acid alkanolamide, e.g. oleic dialkanolamide,

components are used in substantially similar proportions.

An optional component of the fuel additive is an alkoxylated fatty acid such as an
alkoxylated oleic acid.
35

Included in the invention is a fuel additive comprising:



Included in the invention is a fuel additive conprising’ 4 (i)from20 to
80% by wei ght of the one or nore al cohols, e.g. 2- ethylhexanol; (ii)from
10 to 80% by weight of the one or nore fatty acid al kanol am des, e.g. an

ol ei ¢ al kanol am de; and 5(iii)fromO0O to 70% by wei ght of one or nore

al koxyl ated fatty acids, e.g. an al koxylgted oleic acid. In a particular
enbodi nent, the additive conprises: (i) from40 to 60% by wei ght of the one
or nore al cohol €)) e. dgromp-201det B§thby aweight (of i thef poen a0 'T!QEeGQi%gMG,V\EiggIﬁ' of
the one or nore fatt%t%&a kanol am des, e.g. an oleic al kanol an de; and
(iii) fromO to 50% by “wei ght’ of one or nore al koxylated fatty acids, e.g
an al koxyl at ed di)ei c feooi d0 to BOVh by ovaightrofrthe @nal dcorgieafaliyl atigh alkaneianades,
preferably contain arél%lalﬁoﬁ%ﬁkgkgﬂolghﬁecaﬁﬁi d. The al koxyl ate may be an

et hoxyl ate or a propyloxylate or a mxture thereof. OF nmention are

et hoxyl &t ed f at t(iji) acifidm Oitn 708 by ondight oftdmexor| raoredalkdxylatechistiy sacidst Bax ghat ed

oleic acids may be prQqdu by . xyl ation or esterification of acids
) O e S

derived from ani mal fars’ eef tallow, or vegetable oils, such as

soya. The al koxyl ated ol eic acid may be obtained froma precursor
conprising, e.4d..fromé65 to % VLV, Oleic.acid, but may al so contain
linoleic aéri' a,pg(ratl'cal'farng)ﬂglgmqng%%%i%l\(/e, cqrp;?ﬁrbﬁeém c acid from5 to 15% v/v and
may al so i ncl udgi) srmalfforamund s6@% byeweighinof ethef ose uari morst @eshals, egl B-tic
and rryliésti c acids. 2 Tiheﬁ de(g_ree of ethoxylation may range, for exanple,
fromO0.5 to 20, e.g. NS to 10, in particular froml to 3. In a
particul ar enbodiymentfront e taldoek b ateightfaitthy oaeict manepfatty @sidnalkerwldnodsd, at ed
oleic acid. In one enbodi iitiye conprises: 30from 20 to 80% by

: e rrgir}t ¢ hqar%d e, an
wei ght of the one or SibAl AF'¢ glkgngameiey and = o byl hexanol ;
(iii) from 0 to 50% by weight of one or more alkoxylated fatty acids, e.g. an

alkoxylated oleic acid.
15
The one or more alkoxylated fatty acids preferably contain an alkoxylated oleic acid.
The alkoxylate may be an ethoxylate or a propyloxylate or a mixture thereof. Of mention
are ethoxylated fatty acids, in particular ethoxylated oleic acids. Ethoxylated oleic acids
may be produced by ethoxylation or esterification of acids derived from animal fats, e.g.
20 beef tallow, or vegetable oils, such as soya. The alkoxylated oleic acid may be obtained
from a precursor comprising, e.g. from 65 to 70% v/v, oleic acid, but may also contain
linoleic acid, e.g. from 5 to 15% v/v, linolenic acid from 5 to 15% v/v and may also

include small amounts of one or more of erucic, stearic, palmitic and myristic acids.

25 The degree of ethoxylation may range, for example, from 0.5 to 20, e.g. from 0.5 to 10,
in particular from 1 to 3. In a particular embodiment, the alkoxylated fatty acid

comprises monoethoxylated oleic acid.

In one embodiment, the additive comprises:
30 0] from 20 to 80% by weight of the one or more alcohols, e.g. 2-
ethylhexanol;
(ii) from 10 to 40% by weight of the one or more fatty acid alkanolamides, an
oleic alkanolamide; and
(iii) from 10 to 50% by weight of the one or more alkoxylated fatty acids, e.g.

35 an alkoxylated oleic acid.



(it)from10 to 40% by wei ght of the one or nore fatty acid al kanol am des,
an ol eic al kanolam de; and (iii)from 10 to 50% by wei ght of the one or nore
al koxyl ated fatty acids, e.g. 35an al koxylated oleic acid. 5 In another
enbodi ment, the additive conprises: (i) from40 to 60% by wei ght of the one
or nore alcohols, e.g. 2- ethylhexanol; (§i) from10 to 40% by wei ght of
the one or nore fatty acid al kanol am des an 5ol ei ¢ al kanol am de; and (iii)
from10 to IBQU)QQBW%%%WGBF thehaddifiue GIMAASES al koxyl ated fatty acids, e.g.

an al koxyl ated q}yei ¢ sag d duipt, e d d C rp.ses:
10( ) Trom 45 to Beus e heryrD 89% ph"Beight 1 7B, T oy geceunid cempr2

et hyl hexanol ; (ii) fretlmfllmangl 30% by wei ght of the one or nore fatty acid

al kanal ani des, qug 2 3bo AOHAADEBHESY 12 e of hioke Fi Bckatkshoinifleddon

wei ght of one or ‘nore al Koxyl a ty acl e.g. an’15 oxylated ‘ol eic
acid In5a particul ar Céetbeukandamldet: padaddi tive conprises: (i) about 50% by

verght of the ong, or g qo%%pk)og,gwgshpﬁf aee&n'a%éggasemwaéd)fgﬁfa&i&s g0 by

wei ght of the o nore fat anol am
al kanol am de; and (| |an)allab<ylalte@@eiﬂta}cldz\el ght of the one or nore al koxyl at ed
fatty acids, e.g. an al koxyl ated ol ei c aci d.

In a further embodiment, the additive comprises:
10 (i) from 45 to 55% by weight of the one or more alcohols, e.g. 2-

ethylhexanol;

(i) from 20 to 30% by weight of the one or more fatty acid alkanolamides,
e.g. an oleic alkanolamide; and

(i) from 20 to 30 % by weight of one or more alkoxylated fatty acids, e.g. an

156 alkoxylated oleic acid.

In a particular embodiment, the additive comprises:

()] about 50% by weight of the one or more alcohols, e.g. 2-ethylhexanol;
(i) about 25% by weight of the one or more fatty acid alkanolamides, e.g. an
20 oleic alkanolamide; and

(iii) about 25% by weight of the one or more alkoxylated fatty acids, e.g. an

alkoxylated oleic acid.

The performance of the additives has been found to be especially desirable when the
25 ratio of the alcohol, e.g. 2-ethylhexanol, to the fatty acid alkanolamide, e.g. oleic
alkanolamide, and alkoxylated fatty acid, e.g. alkoxylated oleic acid, components is

approximately 2:1:1 respectively.

The additive may be added to any known hydrocarbon fuel. The concentration of the
30 additive in the fuel composition may vary depending on, for example, the nature of the
fuel, however, the concentration can be very low, typically of the order of from 0.05 to

1.5% vlv, e.g. from 0.1 to 1.0% vl/v, and in particular from 0.5 to 1.0% v/v.

The hydrocarbon fuel may comprise any known hydrocarbon fuel or mixtures thereof.
35 Such fuels include, without limitation, diesel fuels, e.g. petroleum diesel or biodiesel,

gasoline, aviation fuel, kerosene and alcohols such as ethanol. The additive is seen to



The performance of the additives has been found to be especially desirable
when the 25 ratio of the alcohol, e.g. 2-ethyl hexanol, to the fatty acid

al kanol am de, e.g. oleic al kanol am de, and al koxylated fatty acid, e.qg.

al koxyl ated ol eic acid, conponents is approximately 2:1:1 respectively. The
additive may be added to any known hydrogarbon fuel. The concentration of
the 30 additive in the fuel conposition may vary dependi ng on, for exanple,
t he nat ur e Pafticulady poed effecswhearadded to iglsdased anilow fragtiongilsvery | ow,
typically of the order of from0.05 to 1.5%v/v, e.g. from0.1 to 1.0%vVv/v,
and in particular from0.5 to 1. 0% v/v. The hydrocarbon fuel may
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i nvention genera ave a cetane nunber o om erably from
40 to 55 The anount of diesel fuel blended to formthe fuel conposition of

e LK BB, ARl e ltabthriFie eethe opRBes or (e, total ol ure
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et hanot5 i s2pW%esebiodiestle anount of ethanol in the fuel may vary and nmay be
froml to 50%v/v ethanol, e.g. fromlto 20% 20 v/v, in particular from1
to 10% v/v ethanol. A suitable fuel grade ethanol for use in accordance

with the i nrblemmélmbnmmuommi@i furth@rn@)rmriseréryowgeham? nahé okyagmnlamroﬁaw\be an,
uel

G ade. o naREPNYIosuRfe PHoRIC QMRS ED S eRrAH R NP Tl e e o dher
anmount s of of\ethafol irethg. fuelimapvak)ard ynayadeciom A%0 50% v/v ethanol, e.g. from 1 to 20%
20  vlv, in particular from 1 to 10% v/v ethanol. A suitable fuel grade ethanol for use in
accordance with the invention may contain none or only contaminant levels of water, e.g.
less than 0.5% by volume of water. Alternatively, a suitable fuel grade ethanol for use in
accordance with the invention may contain higher amounts of water, e.g. up to 1% viv
water.
25
In a particular embodiment, the fuel composition comprises from 89 to 98.5% by volume
of one or more diesel fuels, from 1 to 10% by volume of an alcohol (e.g. ethanol) and 0.5

to 1% by volume of an additive of the invention.

30 The fuel composition may be substantially free of water, save for trace water
contamination. In one embodiment, the fuel composition comprises less than 0.1 % w/w

water.

The fuel composition may further comprise a cetane booster, e.g. in an amount of from
35 0.1 to 0.5% v/v. Suitable cetane boosters include 2-ethylhexyl nitrate, tertiary butyl
peroxide, diethylene glycol methyl ether, cyclohexanol, and mixtures thereof. The



In a particular enbodi nent, the fuel conposition conprises from89 to 98.5%
by volune of one or nore diesel fuels, from1l to 10% by vol une of an

al cohol (e.g. ethanol) and 0.5 to 1% by volune of an additive of the

i nvention. 30The fuel conposition may be substantially free of water, save
for trace water contam nation. In one enjoodi ment, the fuel conposition
conprises less than 0.1 % ww vater. e fuel corrp05|t|on may further
conpri se a €anghoostsssayforng pgrt of WeafHe'a?r?ﬁ'ﬁ'H? opmay bgAdgsd seprately @%‘\"/ﬂ{?'
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20 Example

An additive comprising a 1:1 weight ratio of 2-ethylhexanol to oleic diethanolamide was
added to low sulphur, ASTM D975-compliant diesel in an amount of 0.5% by volume.
The fuel composition further comprised 7.7% by volume of fuel grade (ASTM D4806-
25 compliant) ethanol and 0.12% of a cetane improver. The cloud point of the fuel
composition was compared to that of a composition comprising 0.5% by volume oleic
diethanolamide over a range of water contents. At certain water contents, the additive of

the invention was found to lower the cloud point by at least 5 °C.



CLAIMS 1. A fuel additive conprising: 5(i)one or nore al cohols having at

| east 6 carbon atons; and (ii)one or nore fatty acid al kanol am des; wherein
the conposition is substantially free of fatty acids. 2, The fuel additive
according to claim1, wherein the fuel aéditive conprises |ess 10than 0.1%
by volune of fatty acids. 3. The fuel additive according to claim1l1 or 2,
wherein the one or nore al cohols have at |east 7 carbon atons. 154. The fuel
additive according to claim 3, wherein the one or nore al cohols have from7
to 9 carbofLAIM8s. 5. An additive according to claim4, further conprising
one or nore al koxylated fatty acids. 20 6. An additive according to claiml
or claim5, which conprises: (l1)from40 to 60% by wei ght of the one or nore
al cohol s; (i i) f Adoelldlditoe @ORtpHyingei ght of the one or nore fatty acid

al kanol am des; d 25(iii)fromO to 50% by, wei ght of one or nore
21 Koxyi Gt ed Fat 1 acPhe o FoRmakaais aung 8L GRoheHerog: aRRRHAR "o ch
conprises: (i) {inom éfe opnfoRSsdity a0l Pkdnolfmitiés one or nore al cohols; and

(11" rom 40 o, 000% by el L0115 DGR i ffaly?hi. 201 ¢ 2! kanol ani des.

2. The fuel additive according to claim 1, wherein the fuel additive comprises less
10 than 0.1% by volume of fatty acids.
3. The fuel additive according to claim 1 or 2, wherein the one or more alcohols

have at least 7 carbon atoms.

15 4. The fuel additive according to claim 3, wherein the one or more alcohols have

from 7 to 9 carbon atoms.

5. An additive according to claim 4, further comprising one or more alkoxylated fatty
acids.
20
6. An additive according to claim 1 or claim 5, which comprises:
(i) from 40 to 60% by weight of the one or more alcohols;
(ii) from 10 to 60% by weight of the one or more fatty acid alkanolamides;
and
25 (iii) from 0 to 50% by weight of one or more alkoxylated fatty acids.
7. An additive according to claim 6, which comprises:
(i) from 40 to 60% by weight of the one or more alcohols; and
(ii) from 40 to 60% by weight of the one or more fatty acid alkanolamides.
30
8. An additive according to claim 7, which comprises:
(i) from 45 to 55% by weight of the one or more alcohols; and
(ii) from 45 to 55% by weight of the one or more fatty acid alkanolamides.
35 9 An additive according to claim 8, which comprises:

(i) about 50% by weight of the one or more alcohols; and



30 8. An additive according to claim7, which conprises: (i) from45 to 55%
by wei ght of the one or nore alcohols; and (ii) from45 to 55% by wei ght of
the one or nore fatty acid al kanol am des. 359. An additive according to
claim 8, which conprises: (i)about 50% by wei ght of the one or nore

al cohol s; and 9 )about 50% by wei ght of

the one or nore fatty aci | kanol am des. 10. An it according to claim
6. “whi oh_compr | $05: | PPRL SR b NS Gh AT e it Dt e SE AT Bt <
al cohols; 5(ii)from 10 to 60% by weight of the one or nore fatty acid

al kanol am des; and (jii)from 10 to 50% by wei ght of the one or nore
al koxyl at edsf at " agdittys acqarding taﬁlﬂ'mi%lé’hét?&@?%('ﬁﬁs:t o claim 10, which

conpri ses: 10(1 )i r omfrbam 4@tP60% by wikdHl lak tHeforlehd dte aflohbmel € al cohol's; (i)
from20_ to 30% by weight of the one or nore fatty acid al kanol am des; and

(iii) fPom 20 t &30 JEoBY 104 §RY B welght ehibeqinensyy wor fastn pelf dkanqtamidesi ds.
1512, An additivegpgccording to claim11l, which conprises: (i) about 50% by
wei ght of the one or nore alcohols; (ii) about 25% by wei ght of the one or
nmore fatty aci d(l) kaff@mah tpe20% S aveight iof thetrsgtor are igkoxdaightfalf agide one or
nore al koxyl ated fatty acids.

11. An additive according to claim 10, which comprises:
10 ) from 45 to 55% by weight of the one or more alcohols;
(ii) from 20 to 30% by weight of the one or more fatty acid alkanolamides;

and
(i) from 20 to 30 % by weight of the one or more alkoxylated fatty acids.

15 12 An additive according to claim 11, which comprises:
(i) about 50% by weight of the one or more alcohols;
(ii) about 25% by weight of the one or more fatty acid alkanolamides; and

(iii) about 25% by weight of the one or more alkoxylated fatty acids.

20 13. An additive according to any preceding claim, wherein the one or more alcohols

comprise one or more alcohols having from 6 to 9 carbon atoms.

14. An additive according to any preceding claim, wherein the one or more alcohols
comprise 2-ethylhexanol.

25
15. An additive according to any preceding claim, wherein the one or more fatty acid

alkanolamides comprise an oleic alkanolamide, e.g. an oleic ethanolamide.

16. An additive according to claim 15, wherein the one or more fatty acid

30 alkanolamides comprise oleic diethanolamide.

17. An additive according to any of claims 5 to 16, wherein the one or more

alkoxylated fatty acids comprise an alkoxylated oleic acid, e.g. an ethoxylated oleic acid.

35 18. An additive according claim 17, wherein the alkoxylated oleic acid is

monoethoxylated oleic acid.



2013. An additive according to any preceding claim wherein the one or nore
al cohol s conprise one or nore al cohols having from®6 to 9 carbon atons.
14. An additive according to any preceding claim wherein the one or nore
al cohol s conprise 2-ethyl hexanol. 25 1510 An additive according to any
preceding claim wherein the one or nore fatty acid al kanol am des conpri se
an ol eic al kanolam de, e.g. an oleic ethanolamde. 16. An additive
according to claim 15, wherein the one or nore fatty acid 30al kanol am des
conpri se oll8i c & &tchanolpasitide.combrisingna dgdrdcarbenaiuebankd ragfueb addijive fof @ngi s
5 to 16, wherein the one or nore al koxylated fatty acids conprise an
al koxyl at egreé:‘eg‘ g ﬁﬁnd e.g. an ethoxylated oleic acid. 10 19. A fuel
conposition conprising a hydrocarbon fuel and a fuel additive of any
precedi ng ai 520. A.conposi ti qn Acc di to,claim19,. wherejn the fuel
Corpr 1 S8 gaol AHBTRSEIRR SERIELED SR doPRFRY 6 " EPRPHSES A6 n ¢ he
hydr ocar bon fuel conprises a di esel fuel. 1022. A corrp05| tion according to
claim 21, erei.n the fuel trol eu e iesel or a
i Xt ur 6§ hefeor A SRS tERASER TR h oget) B9 arEndhy hYoE PR ST ses @
further codpselsualg et hanol, 1524. A conposition accor ding to any of clains
19 to 22, wherein the additive is present in an amount of fromO.1 to 1% by
vol ume.

10 22, A composition according to claim 21, wherein the fuel comprises a petroleum

diesel, a biodiesel or a mixture thereof.
23. A composition according to any of claims 19 to 22, further comprising ethanol.

15 24 A composition according to any of claims 19 to 22, wherein the additive is

present in an amount of from 0.1 to 1% by volume.



