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I FUEL ADDITIVE Field of the Invention 5 This
invention relates to fuel additives and their use in
fuel conpositions, especially fuel conpositions
conprising diesel and ethanol 1 Background to the

I nvention 10 Ethanol is ﬁ@geigﬁﬁ gkesel and ot her
fuels to inprove the exha k D¥Fons arising from

conbusti on. However, sone ethanol -di esel m xtur es can
rReparate Into two or nore di stinct phases, especially
Mﬁ—f—@ present, and are therefore undesirable

for use as a conbustible fuel per se. For tgi van

eason,. surfac t/ cp-sol vent bl ends are use iC
f‘ﬁﬁ?‘b“x&‘@% ety ﬁﬂ?ﬁs' ﬁqodftvea@n%m%@re i frg! 8@'@8%‘1”'0"%9?\%0'3“3/ fuel
cORHOSBABLotlipsichg SRS eParidiethagsldi ti ve conpri _Sl ng an

ol ei c al kanol am de and an al koxyl ated oleic acid. WO

02/ 090469 discloses a fuel additive for inproving
Baskgbutdberanyentidihe additive 20 conprising: (i)

greater than about 60 % w w of one or nore al kyl

esters of fatty acids and/or 2-ethyl hexanol; (ii)

EfHa@nm i Qdbed 0G| Bh@ bR U tdRipfovkahs léxﬁ‘édéﬁgﬂs%hg Sfising from

I”l)-l up to about 10% w w of one or nore

C%‘EP‘&E?’ o sHaRYERr §OBE athanal-igspit migtHren capreperate into two or more
distive? rﬂ)‘hb% I@é@éﬂléi’l?%\/r%ﬂ"\ﬁétef iéedre%‘?i\‘f“ atn'dvz?ré tﬁé’rgf?)rré Shair8Be for use

al cohol havin | east car
a9 ae?W‘P%é'?'ﬁrféPf PRNe- a FPathly reason, amrfc-mmtfamsa@ememgnds are used

whlcBiifprodd 1l M@Blﬁlll%f%m@%#d geghosi tions conprising
the additives have been to found to be stable at | ower
tenperatures and capabl e of tolerating substanti al

Wi anyoddo88 (9§c!c‘,@%tseé fuel Qdc’ﬁta\‘; cﬁﬁﬂ %Catn oFeﬂ:ea%?&?M de _and an
I nvention provides a fuel d|t|

algpxyipiedolgic@sitbl s havi ng at Ieast 6 car bon at ons;

and

WO 02/090469 discloses a fuel additive for improving water tolerance, the additive
comprising.

(i) 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.

Summary of the Invention |

The present invention provides novel fuel additives comprising an alcohol having at least
6 carbon atoms, e.gy. 2-ethylhexanol, and a fatty acid alkanolamide, e.g. oleic
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 aicohols having at least 6 carbon atoms; and
(i) one or more fatty acid alkanolamides:
wherein the composition is substantially free of fatty acids.
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35 (ii) one or nore fatty acid al kanol am des; wherein

the conposition is substantially free of fatty acids.

2 In another aspect, the present invention provides a

fuel conposition conprising a2 hydrocarbon fuel and a

fuel additive of the invention. 5 The fuel additives

of the invention may be used to produce a stable,

e | s@@thed nech pe ko Nibvg ere sy st Bllﬁ)blmtﬁdromcw'iddesha fh@flddfcﬁﬁ;aj’shi@ﬁfcomprising a
fuel, e.g. diesel/ethano even in the presence o
et i S ATbe BTN P! R i hus. ef hanol may be

bl ended satisfactorily with conventional diesel fuel

i t hout yndergqi n hase separation. The resent
%d{]%er\?éamé{?% °3| Ef% E"a%‘i*ﬂfh@@dugei%efih@t pmpuyesﬁrarqb*er clear and
hauehéd @S s@litiafldivith Ve . hy@rdbarbok0 iS5 8. 4. N@iBsel/e W1, even in the
vol unme, nmay be needed to achieve a satisfactory blend.

PERSEEF? Pl crordficapdr pBaRtitEib odi Meit's AThuel ci@apk may & blended
shitfladioNp With OCbrBARIHaP BResl fukPARAORNMABIGRRP bnd iR dMirdllon. The
I 6 d atty aci

east 6 carbon 15 atons and one or nore . -
PErseahafiditvegeare IlpepEVaNtagRoUs dRpilarti arlloamel quantities of additive, e.g.

le%'é,kfﬁérﬁi‘?oitﬂr' Jolurfd, 88ayfe htdeH @s&rqé«,e g%t%g;c@oﬁgﬂgﬁem :

the fuel additive conprises less t | ess
than 0.05% by volune of fatty acids. In a particular

e arioddembogheaddi tive is free of fatty acids.
t, the term"fatty acids" as

used herein should not be construed to cover

Ag%gléngééﬂitﬁ;ee& tf\é‘m\%a% ?émep%@issaﬂ 1&sF ot a?c%hglgfe{.r\{%gaét least 6 carbon

onent of an a e 1 nvention.
afamg hend embodl nate falte daik| alkarddinides wberein the composition is

il I . f . fatt i.ds, The
BN 8 7Sl e SR T B por Do e
thasra@ l %6 eqridssrihan OS5 %, Thyevolwne ehfHity aicidsai ld aopeeti@darramnieodiment,

. i.se i ar .granc eq?% II%I « L
o3 SEDRR SITREd E5%e Rloli ARSI gy aces
ag aispd iheeimnhailid olobbe ravsingedf toasover blkoBylatad ity adideysehich are an

] I.cul ' t,, said.al cohal  conprises 7

oot BaFhATAL 2 RN g el TG RERRSindr, o o
adtlifohielssbstantally free 24 alkpydshers ahfalkty adke. additi ve may
conpri se 2-ethyl hexanol as the sole alcohol. 30 The
one or nore fatty acid al kanol am des nay conprise, for
Ter awipities camprddesi ane @l kareodlestiotteconivisirg) &t 16ast 6 carbon atoms. The
oﬁ%%cee}\ngtj & gnee &Pm zteeefiEgcgﬁaosl %a?%or%lp%eca%thg‘no(?'lb?amncﬂgd %f&% group. in
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.

The one or more fatty acid alkanolamides may comprise, for example, an oleic
alkanolamide. The oleic alkanclamide 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
oleic alkanolamide in combination with an alkanolamide of one or both of linoleic acid

(e.g. from 5 to 15% viv) and linolenic (e.g. from 5 to 15% wv/v) acid, optionally in
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preferably ol eic diethanol am de. O eic al kanol am des
and processes for their production are described in
WO 02/ 088280 and WD 02/ 38707, the contents of which
are incorporated herein by réference. In a particular

ki - [ L] | S n.35.0leic . .. -
Cgﬂggﬁg amm\FI eéﬁogo r%n%%n%%%%%gi ﬁ%?f‘iw?ﬁ%ﬁ”&mpafé”'%cr and myristic
age. ovudborlkerslanhitle ohielucesawiag be(abtained from edetatld Yils//arg. soy oil,
aAfGhd jaol enic (e.g. from5 to 15%v/v) acid,
optionally in 3 conbination with one or nore
al kanol am des of erucic, stearic, palmtic and

[ SLLGai j . anol.ani de m xtures may be
hg%'ﬁéa?ﬁggd'?% @%%v%efagfé 'tg)elgclopﬁns%sﬁg. soy oil, and the
l'i keli}5 | froone2enbodl wehy, weigat faletheaddé tdrviore alcohols, e.g. 2-
conpri ses:; tr‘g/il')exfr{o@ 20 to 80% by wei ght of the one or
nore al coli6 SOG4 et hyl hexanol ; and (ii) from 20

t o 80% by fraei Biito 8D% b weirt of tHDee bakidye d&tydacid alkanolamides,
al kanol ani_des an ol.eic al kanol am de. 10 In

anot her eﬁt?oapr%‘%‘ jg'k?’PPéa'f‘Hsi addi tive conprises: (i)

from40 to 60% by wei ght of the one or nore al cohol s,

e.g. 2- ethylhexanaql : d (ii) from40 to 60% by

lnm%r?)élﬁr eﬁequﬁ@ergh@eg‘t'éi ﬁ@?*g"? QQ%V'SQE% d al kanol ani des,

15 efip. afronl elicc t@ld@mobanieight lof thef S REImore alcohals, e.g. 2-
el additive conprises: (i) from45

enbodi nent ﬁ"he fog_

to 55% by tN§IANGAhe one or nore al cohols, e.g. 2-

et hy(iexanein; 4@e0d689 HvelghoBt the drie SOHLRY gl &Y aRbnolamides,
n

i a
the one or nore fatty acid al kanol am des, e.qg. [a
ol ei ¢ al k§FoPAREHA*IWEMIESr ti cul ar enbodi nent, the
fuel additive conprises: (i) about 50% by wei ght of

th ne o re alcohols, e.g. 2- 25 ethyl hexanol; and
Ina ﬁjrt?\er em[)ocglrr?went, the fuel additive cgmprises: Y

(i) from 45 to 55% by weight of the one or more alcohols, e.q. 2-
ethylhexanol; and
(i) from 45 to 55% by weight of the one or more fatty acid alkanolamides,

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

oleic alkanolamide.
The performance of the additives has been found to be especially desirable when the
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.

Included in the invention is a fuel additive comprising:
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(ii) about 50% by wei ght of the one or nore fatty acid
al kanol am des, e.g. an ol eic al kanol am de. The
performance of the additives has been found to be
especi ally desirable when the4 30 al cohol, e. g

2- et hyl he ol ng.fatty. aci | kanol am de
ol ei I@ydl al%(@g'ngloa% go,A’ b&oﬂ’%' r??gn({? lﬁgr &"Gs¥d Ch'e Hoohols, e.g. 2-
subst ant i &lfiyihesamul)l ar proporti ons. An opti onal

ent . of addi tive, is an al koxyl ated. f
aci 0 i0uch M9 L@E’ %#E&%y‘@’%{%toofﬁﬁ‘%f’ee B TS 3Bt i @lsanSlamides,
in the i n‘«ee_:ntanmgesc Sﬁkan(ﬂﬂﬁidfeadﬁdt ive conpri si nlg ;]1 I (i)
f Ot 0 [ L. e one or nore al cohol s,
er;’”‘v@ ?fﬁ ﬁf’é&éﬂ%ﬁ?)g ("ﬂgﬁtp 8h 2DMoke sliorrgteddaighacids. e.g. an
t he one oalkmaeﬁatetcyami d al kanol ami des, e.g. an

ol eic al kanolam de; and 5 (iii) fromO to 70% by
wei ght of one or nore al koxylated fatty acids, e.g. an

Ired [seetizliat @dbedivist, 8Rd sHditha c@rr@ﬁééé cul ar_enbodi ment,
dditive c rises: (i) om 40 to 60% by wei ght

th
of et ﬂé on&o®y 48mn‘{‘)’e69?/°c(?ﬁo?“’§'9hb of.the_ ong @t RyAreexanills, e.g. 2-

(i) frorrbﬂq@;hbgar@)@%by WGI ght of the one or nore fatty
acid aI kanol am des . an ol eic al kanol am de; and
(i ii§iDfr offP® 1%t05@5%l§>9’ W@@@mf tihgf oomer ororedety acid alkanolamides,

al koxyl at gq} fatdia Qfﬁéﬁcﬁamﬁiegand’m al koxyl ated ol eic
acid. 15 The one or nore al koxylated fatty acids

pr ef Eiabl iromowtaﬁfh%dw weigbk 91 aneedr wioes elkaxyilated fattyeacids, e.g. an

al koxyl at oxyl ate or a propyl oxyl ate or
a m xtur esgtkﬁ?r(aetofq%%a%n%nt ion are ethoxylated fatty

acids, in particular ethoxylated ol ei c acids.
TS SSBIRE Iy oY R BOUEEI, gt s
Tiaqn Alkakyldtateay e 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.
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/iv and may also

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

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:
(i) 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.
an alkoxylated oleic acid.
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20 beef tallow, or vegetable oils, such as soya. The
al koxyl ated oleic acid may be obtained froma .
precursor conprising, e.g. from65 to 70%v/v, oleic
acid, but may also contain Ibnoleic acid, e.g. from5

! ?no]cﬁe{" Cf?(odcfhérﬂoth?'gdﬁltl%' ?mf tom5 to 15%v/v and nay

anount SP61°one or nore of erucic,
st eafi) c, ram40i o ®08b royr iveight cﬁCthdSonQSOrThﬁ)rdegEStﬁaoIQf e.g. 2-

et hoxyl at| [ange, for exanple, fromO0.5 to 20,
fromgﬂ@g?% in particular from1l to 3. In a

part (igul afroenbodi W}fathy Wétghtatfkmysh@toeelnératfwy%todalkanotam.des
conpri ses o oet oxyl at ed eic acid. In one
enbodi menf! © E%ﬂf?(m’\q% rises: 30 (i) from20 to

80% biy) wefrght 1(Dfo me bYWRIGHt OMEHeSor®d SORBleSalkyBitePratty acids, e.g.
et hyl hexanol ; gl |t)8 om 10 to 40% by wei ght of the one
nor e fﬁ?ta% g dé’%ﬁ% amides, an oleic

aI kanol am de; and (iii) from10 to 50% by wei ght of

th ne or nore koxyl ated fatty acids, e.g. 35 an
t@&%t%‘?@ﬂd*m% 3"% %"Ve§°m%‘s%ot her enbodi nent, the

addi tij ve @ompusS®s 55¢ byf\FJ@ighl‘lQ)fttﬂeGQr@W ?’tﬁ;‘r?héf csls e.g. 2-

the one or_nore al cohols, e.g, 2- ethyl hexano
from 10 t 8MWHSKIRP wei ght of the one or nore fatty acid

al kagipl anjrg@sz0 too3@h b?lm?étéht%lf Iﬂ%ﬁ@rlmeam ARvre Ef’zpt‘tiy Ghid Qlkanolamtdes,

from 10 to 50% by wei ght one or
al koxyl at @d- PAOISC %ﬂ&@'@t&am@egand an al koxyl at ed oleic

aC' ‘(j(ns L ﬁ‘orﬁﬂUQ"OttBeJO o éia@'ﬁf ontng? nﬂﬁg hoy at;égﬁt&y 383s, e. g. an

fromd45 to e
aI cohol s, alsoylated Olétch'g@ichexanol (ii) from20 to 30% by
WBI ght of the one or nore fatty aci d al kanol am des,

.g. an oleic al kanolamde; and (iii) from20 to 30 %
|ntﬁlp%¢tﬁ¢ﬁermodﬁﬁ@?tomemdﬁvabkmmWQt ed fatty acids, e.g.
an about 50% by weight of the one or more alcohols, &.g. 2-ethylhexanol;
(ii) about 25% by weight of the one or more fatty acid alkanolamides, e.g.

an oleic alkanolamide; and
(it} about 26% 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
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
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% v/v, and in particular from 0.5 to 1.0% viv.

The hydrocarbon fuel may comprise any known hydrocarbon fuel or mixtures thereof.
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
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15 al koxyl ated oleic acid. In a particul ar enbodi nent,
the additive conprises: (i) about 50% by wei ght of the
one or nore al cohols, e.g. 2-ethyl hexanol; (ii) about
25% by weight of the one or nore fatty acid

TR A R T

al koxyl ated fatty acids, e.g. an al koxylated ol eic
he addi.tives has been f

gh8 embREioRety R RS thn L BRSksns < By Gne! Sian fuels may
@nﬁmﬂipl be @é)gainéli- értohyltﬂrrgaxmnio?tiont 0}‘ tdwgfeah'l )ﬂgé\ci'tsﬁ efficiency can be
a ano m,,ae e.g. olelcC S ano e,. an R .
RS BILE patfod b CsuliodARsa R do” Bieincacserdance with the
inmmpdd_'or!ngehsraii;s gawpr@éérﬁamﬂuber%flﬁoln ﬁ&gt@&‘mt, ip\gfgéwfb;yﬁrcﬂn 40 to 55.

1tV \ e a e to n no rocar n uel . .
e oh Biese! f&ﬁ'd@?”qaﬁetﬂ%%ﬂ ﬁ@dﬁﬁ?l GRNRQSIOR ! g MVention may be
foompO 34 v am 958y vivabased @pans idtd velumd eTtheRaMBbrurohen.

nature of the fuel, however, the concentration can be
very low, typically of the order of from0.05 to 1.5%

N aother @nbddiven thle HyarckafSonvilig, coripisbsibipaietaicul ar from
0.5 to 1.0%v/v. The hydrocarbon fuel may conprise any
known hydrocarbon fuel or m xtures thereof. 35 Such

If uetsthenehibdaiment! theufuel tothpadiidPNeorlbhi®R8!a biepliSof Kodlesel and a

Fﬁﬁt ol egmél esel or Fﬂle‘gdl esel , asol i ne, aviation .
BrUMEPERenE AITCAPLURENs [R5 16T 48MepsilitTo FoMATiRes Up to 50% viv

bastelisel, ¥&r danffefomol B 5aUA 64! BohYs @R, SR RESarMREl from 10 to

2ggded to fuel's based on low fraction oils. [n one

r{bﬂéﬂibf?é’fﬁs,ef't he hydrocarbon fuel conprises a petrol eum

di esel . Such fuels may generally be obtained fromthe

1ﬁli@sti I lation of petroleumand its efficiency can be 5
d4BIrCOIRSS PR ENRYUERR SAmRIISE . anseivoamater. dT s exygenatos may be an

dl@holiSEcH Bs BERABIANEEN WhidtyddMatd YRR I ARNR Ghdant, t
a cetane nunber of frgéfn 35 to 658?;@ efera Fyéﬁf’r g?namount
I

have a .

o4 thpgo'ds the frglemanyiiend mayitedem fl e neeanelosdofrem 1 to 20%

vien blRlcuPABAS 1 tth oot &ﬁar‘)él.ve/ﬁtsh@fblé@?/el ﬁadef Eﬁ’lﬁhgofor use in
al volu of the

%v/iv to 95 %v/v, based on the tot

apgripanssniinipeinventianmen camainmanearontiiagaiaminant évels of water, e.g.
QK ARAT B0y (diGthe &P WRIch S Aftel bk ~ k |

enbodi nment B‘y t he ?Eewgggnpg%@??‘gérgﬁ%?%?%lgé%l g“%cfe}ﬁ@anoog for use in
apgrdrreeayity Hg igvention may contain higher amounts of water, e.g. up to 1% viv

water.

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.

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/iw

water,

The fuel composition may further comprise a cetane booster, e.g. in an amount of from
0.1 to 0.5% v/v. Suitable cetane boosters inciude 2-ethylthexyl nitrate, tertiary butyl
peroxide, diethylene glycol methyl ether, cyclohexanol, and mixtures thereof. The
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petrol eum di esel. In one enbodi nent, the fuel
conposition conprises up to 50%v/v biodiesel, for
exanple from1l to 50%v/v, e.g. from5 to 30%v/v, in
particular from 10 to 15 20%w/v biodiesel. The fuel

Co%%;ﬂg%ce}ﬁdgt% éa? Pnama]‘Xr éﬂ %?&1 gs%rdkﬁlg% eﬂmgg%gtaaaﬁcg pepq/@]tgw to the fuel.

an oxygenat or such as ethanol is present, the anount

the f.uel d be f 1t
R TN T S L
\parit paticaar ksothah 1 8 HO%6TVe \deatulaedImayXofH lp*aﬁl%lf thef 18l additive or

nal e accordance with the
rg%’(/@%?ﬁ) feé%m%ﬁ\? fH%ne or only contaminant |evels
of water, | ess than 0.5% by vol une of water.
.(Altferfnat vehg Sfrttab e fuel %rade et hanol for us
N5 T8 OBIPeE '%”WY WS COMRUEHPNOA" MAaLe adshitvas ﬁefﬁﬁtgﬁé'pm coid flow
improvatss detbrosmat edditi@sendubricRy 43aiWes. water. 25 In a
particul ar enbodi nent, the fuel conposition conprises
from89 to 98. 5% by voI unme of one or nore diesel

Theepreserit rammtailleé ﬁqalfo%\bhta\g@bw@ b@fuséﬂfté”sB@Bi‘gl‘ae tﬁ%ogen compounds.
an additiv

t hano lFZQ % b% vol unme o
'[Swg ﬁpt lq? v%ﬁr flgeé) C?WBO?‘U?:H @M%rtcp@ﬁn%§ nifggen compound. The
rittda@hairipalih nidyase odleddd Gom SBVRolP EoddidRE df"%ﬁﬁﬁoma hr}/drazme

ne enbodi nent, the fuel "conmposit

a@ﬁﬂ%’y%g'gtei ggﬁ‘yl hudraging. ossw wihanslassine, TW@“MI@' ethanolamme and
AP ethiah blafirB¥hdrdint A1) sscfﬁagsén%smﬁf @é&&f—fr@@%étﬁ% ethyl, n-propyl

mount of from to 0.5%

o8 F9rRBi:  COF AR ifcHiige ANt RifPBepOmAPUNGIregy be an
ahBYdrb@d dorMesunl or Ratyardud&onpoBhd W, g?rﬂﬁtr%' i bt ﬂ?é@%oug solution.
et her, cycl ohexanol, and m xtures”thereof

cet ane booster may form part of the fuel addltlve or

myof*@ﬁllr@c@@ﬂnpﬂ@@l%t?étéé thelifvdritgn f uel . The fuel

conposition may also include a demulsifier, e.g. in an
amount of less than 5 % v/v, in partlcular | ess than
Eka¥pl/ v. The demulsifier may form part of the fue
Itive or 5 may be added separately to the fuel.
The fuel conposition nay further conprise one or nore

Aggéﬂgtgg%?néﬂkfﬁﬁasg ; fvgér?]é'ﬂtcr%cgof‘ 3. %Wylhgggﬁcﬁ"(@&%lc diethanolamide was
added to low sulphur, ASTM D975-compliant dlesel in an amount of 0.5% by volume.
The fuel composition further comprised 7.7% by volume of fuel grade (ASTM D4806-
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
diethanclamide 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.
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10 The present additives may advantageously be used to
sol ubilise nitrogen conpounds. Thus, the additive or
fuel conposition nay further conprise a nitrogen
conmpound. The nitrogen conpoéind may be sel ected from

h@group consisting of anmonia, hydrazine, alkyl
Q%ygﬁazine, di al kyl hydrazine, urea, ethanol am ne,
nonoal kyl et hanol am ne, and di al kyl et hanol am ne
jWher ei endently sel ected from nethyl,

thy%fﬂd@ké%%§F8Tgﬂgﬁglsopropyl O particular nmention
is u(néaa ﬁhe onmoreglecha® hponnat ey 6hoartzon atambyashdus

corrp rQus ¢ un . in the formof an
aque @l Eége P#ch%%aé\?ﬁ%&%(anpl e illustrates

t he Mdnemm therconiPosiiza igpdubsiantiallydicki of éatooamgidd. sing a 1:1
wei ght ratio of 2-ethyl hexanol to ol ei c diethanol am de

was added to | ow sul phur, ASTM D975-conpliant diesel

2i n annadiing aotoring% biainy d| Wnther cofM@isirgednecampesidiioPated fatty
fEﬁrther conprised 7.7% by volunme of fuel grade (ASTM

806 25 conpliant) ethanol and 0.12% of a cetane
i mpr over The cl oud point of the fuel conmposi ti on was
zconpar @ot hat  .of a_conp ositio rising 0.5% by

ol B RLTE SCRUDR RGN QEoerer. PR HIEP GRSt e
cont em S. fréin 4RtE% byvakRht 61HE 8AE Br mbRealasislilg;i ve of

thelnvenlon dtoI r the cloud point by at

| east)s 0 %"%@A@%L{’y weight Lfgmﬁ%aawrwre&ﬁgr/.@r%g'. anolamides;
(i) ang or rmre al cohol s having at Ieast 6 car bon

atomﬁ,;_ an? 0Wde/one or npre fatty aci

al kaH® anl"BE0 1 Pevwet%ot:m%mrﬁ&*wated fatty acids.
substantially free of fatty acids. 2. An additive

accordin to claim1, further conprising one or nore

4al koﬁi)le@g@&e ]agqqn.;;ng i7laEn 3.0ehich CORPPTISESi ti ve accor di ng

to ckipim #09{4@‘{6"6@"/@ byVWélﬁht SOFBIONE &P moré bicoh$I@Mr A0
to 60% by wei he one or nore al cohol's; (1]

fromiio t 80@6&) t@ﬁ%b)gwmbt oftthe oamer meravisits atidilkanaleimides.

al kanol am des;

5. An additive according to claim 4, which comprises:
(i) from 45 to 55% by weight of the one or more alcohols; and

(i) from 45 to 55% by weight of the one or more fatty acid alkanclamides.

6. An additive according to claim 5, which comprises:
{i) about 50% by weight of the one or more alcohols; and

(i) about 50% by weight of the one or more fatty acid alkanolamides.

7. An additive according to claim 3, which comprises:
(i) from 40 to 60% by weight of the one or more alcohols;
(i) from 10 fo 60% by weight of the one or more fatty acid alkanolamides;
and

{iii) from 10 to 50% by weight of the one or more alkoxylated fatty acids.
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and 15 (iii) fromO to 50% by wei ght of one or nore

al koxyl ated fatty acids. 4. An additive according to
claim 3, which conprises: (i) from40 to 60% by wei ght
of the one or nore alcohols; &nd (ii) from40 to 60%

b [ it re fat aci d al kanol am des.
838 b ARk b RE %o BTl Sl R Ebdp R ahi on
conpfi) ses frofri 45 foras 4% mte@hSEP/mbpnmr giore aifcottdﬂe one or

The. §Be S omRE20 B b bR e oRa i qber® 155 i Aanolamides;
addi Bngde according to claimb5, which corrprl ﬁels (i )OI

b 0% f th nor e al coho an
Cii) i outr%éb%%ﬁ%% e & s e erorTreyiaieeyeitreids.

al kanol am des. . An addl tive according to clai m?
V\,hlc rises Lom 40 to 60% by weight o
% he. RE *V%F%Of%w%%@% 101 SYRigh EQBRRSES” t 0 60% by

wei gm of abine m%prelgbratﬁ@bw oB@bfk gtdanel am des;
and i) ht of the one or nore

al ko 9| at @éoﬁ??%‘yb%\ﬁ’?’ggt Ofté%oge 8 MoaR Tt peir\agkanolamides; and

accotigi ngabautCbe ) Weighhbfthe 6686TBF m%%salk&ﬂy)atéd t‘émf 42igb 0
55% by wei ght of the one or nore alcohols; (ii) from

20 to 30% by wei ght of the one or nore fatty acid
1al kanﬁ|aaﬂltid@%ccoré\;ﬁ§ t5 aﬁylplréceﬁfn@rﬁla?}@n Wen%@n %ebahevtﬁ* rGHrte alcohols

of the one or koxyl ated fatty acid

SRR TE SCRUP AAGOESUr IS0 whpemonaim.ses: (1)

about 50% by \NEI ght of the one or nore alcohols; (ii)

bout 25% ht of the one or nore fatty aC|d

| ka?}ma&mﬂa 0005 89 ta@ny iPrecrdigg siaimzBvetsn tei ggietorgnore alcohols

cérh@rlgyme@@;hgpg@_al koxyl ated fatty acids.

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

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

13. An additive according to claim 12, wherein the one or more fatty acid
alkanolamides comprise oleic diethanolamide.

14. An additive according to any of claims 2 to 13, wherein the one or more
alkoxylated fatty acids comprise an alkoxylated oleic acid, e.g. an ethoxylated oleic acid.

15. An additive according claim 14, wherein the alkoxylated oleic acid is
monoethoxylated cleic acid.

16. A fuel composition comprising a hydrocarbon fuel and a fuel additive of any
preceding claim.

17. A compoasition according to claim 16, wherein the fuel comprises gasoline.

18. A composition according to claim 16, wherein the hydrocarbon fuel comprises a
diesel fuel.




10. An additive according to any preceding claim
wherein the one or nore al cohols conprise one or nore
al cohols having from6 to 9 carbon atons. it 15 11.
An additive according to any fireceding claim wherein
the one or nore al cohols conprise 2-ethyl hexanol . 12.
An additive according to any preceding claim wherein
19|he @neomposihinr\ea%@tdiyg afn:ictialma‘llsﬁarvrmlraﬂitd@fum ngsmdrises @anpetroleum
0 n mde, e, n ol ei c ethanol am de. 20 13.
dl&ﬁg %c’iﬁid(eas %E%%‘P@i”ﬁgh‘?gf8°‘g| aim 12, wherein the one or
nore fatty acid al kanol am des conprise oleic
1' Zit %scnﬁorlufogtlfg acw{gp@‘??' ap:ﬁg% %ﬂ@sa@(:t g &%ﬁgr comgrlsmg ethanol.
al koxyl ated fatty aC| ds conprise an al koxyl at ed ol e| c

et hoxyl at ed ol efc, aci addi t
ziccofn‘dcﬂ p?,?[{.l]ﬁ%ai%r R PP Phé’iaﬁ]’%o@y %d"‘@?@'% ”éeclagd'“"e is
preSentinraeiniouy bafred 001 & 1% a¢ivllunz) 16. A fuel
conposition conprising a hydrocarbon fuel and a fuel
additive of any preceding claim 17. A conposition
according to claim16, wherein the fuel conprises
gasoline. 35 18. A conposition according to claim 16,
wherei n the hydrocarbon fuel conprises a diesel fuel.
10 19. A conposition according to claim 18, wherein
the fuel conprises a petroleum|[ diesel, a biodiesel
or a mxture thereof. 5 20. A conposition according to
any of clainms 16 to 19, further conprising ethanol.
21. A conposition according to any of clains 16 to 19,
wherein the additive is present in an anmount of from
0.1 to 1% by vol une.




