WD 2010/ 076303PCT/ EP2009/ 067950 - 1 - FUEL COWPGCSI TlI ONS The present
invention relates to gas oil fuels and gas oil fuel conpositions and to

t heir prepQrRatyEmMmand use, particularly to the use of cECTHPRIWYWPHESO of f uel
addi tives and conponents in such fuel corpositions, nore 5Sparticularly to
controlling the cetane nunber of diesel fuel and fuel conpositions.

The cetane nunber of a fuel or fuel conposition is a neasure of its ease of
ignition and conmbustion. Wth a | ower octane nunber fuel, a conpression
ignition (diesel) 10engi ne tends BEHEGHEITINTUIt to start and may run
nore noi sily when cold; conversely a fuel of higher cetane nunber tends to
i npart easier cold starting, to alleviate white snoke ("cold snoke") caused
by inconpl ete confyust ipoR safiter rsteantiiong rand te® haveaa pASi tiyea d mpact 15on
em ssions such as NOx_and particulate matter during engi ne operation.

There is a géhet &1hridiel citotHerdivrand figr efiesdieraid@t s fand
conposition t a hi fAHhar i becone
stronger as Zl%eér}i \si%i%nlts&?%gxf Ig{}?on grov% &ng%a%%%’%% %gjﬁ%l and as
such aut onot iaddidiiessd specidnpatarons gernerdl | fusst | guiatset @ oy momeet ane
nunber.. . However, it has heen fouynd that a high octane nunber has
been Pinked W3H i AtrEEsed 2 YL Bhs- g9 pfg}efi% aaﬁeesmﬁg%eri‘a Cb]?afa%e% ke from
sone diesel engNemd fuel MuEVEIiond), "Effects of Cetane Nunber and
Distillation Characteristics of Paraffinic Diesel Fuels on PMEm ssion from
a DI Diesel Engi ndhe Nefmngrinugbe] of SAE W04 EEde @ onrosid iges drd Fed

t hat hi gh oct r.S_ | I t.o rter_1gniti el ay esult in
WD 2010/ 07636@%%11%5%%37%567%%@’ L l-g%%%frénm?}%g&% | n‘jdle‘lc‘?'e T3 and air
in the conbustéwsr clmtrdrer .nilibesr cuel ead:dngp v sieore aidhuist i@n  adick s¢icy eased

total. _hydrocarbon and carbon nonoxi de. em ssions. Furthernore, in
"Potéﬂzyale §Wﬂ#ﬂﬁi§ﬁﬂé§ to be more difficult to start and may run

more noisily when cold; conversely a fuel of higher

cetane number tends to impart easier cold starting, to
alleviate white smoke (“cold smoke”) caused by incomplete
combustion after starting and to have a positive impact

15 on emissions such as NOx and particulate matter during
engine operation.

There is a general preference, therefore, for a
diesel fuel or fuel composition to have a high cetane
number, a preference which has become stronger as

20 emissions legislation grows increasingly stringent, and
as such automotive diesel specifications generally
stipulate a minimum cetane number.

However, 1t has been found that a high cetane number
has been linked with increased emissions of particulates

25 and black smoke from some diesel engines.

Moreover, in “Effects of Cetane Number and
Distillation Characteristics of Paraffinic Diesel Fuels
on PM Emission from a DI Diesel Engine”, Nishiumi et al.,
SAE 2004-01-2960, it is described that high cetane

30 numbers leading to shorter ignition delays can result in



S5Kraftstoffe imCOS Brennverfahren”, Steiger et al., a paper presented at
the 25th Vienna Engi ne synposium it is stated that direct injection
systens |WREO®3630&onbi ned Conbustion. System al so knoRETEP204005795henef i t
fromfuels which offer nost conpl ete hem@geni sati on after 10i njection but
before start of conbustion, such as synthetic fuels which exhibit

benefi ci al PIAREr ;e AN UG LR hand LRS! & LUIROIAAIL dum Lo | ow
boi l i ng point, freedom¥rom sul phur and aromatics, |ow cetane nunber and
| ong ignitiorhdelter.. IBiFereforsad Her ercarse ciargursstianc egidigcdgastay be

desirabl e to reduce the cetane nupber .of a fuel. pr fuel .conposition.

It is well kﬁé%ﬁa ﬁ‘bﬁé}lﬁcsaﬁh)é%n SEATRRET RPEE MBI cet ane nunber s
that are higher thanthheseref, 20conventignale Petvmeltawnrderived base fuels.
It is, therefore, also well known that the cetane nunbers of such m neral

base Puel s cdfrdie irifasatl ByF Heruimyiah msohetteihays & derived fuel s.
The situatio %Qgr s 2 A0 lzvg]g[ ; ZE"}%‘ I / r.. fuel
bl end cont ai 3{? ﬁg a |sc(ﬂe%c§rao%sﬂc eri v?&%rﬁ{eal e ?ﬁjt%mi%hgilgﬁ&e’r QLctet ane
nunber than iis desitreablthatThiisceodulidy eaft icoursestdmoy ledanpl® be corrected
by bl ending i trol eum derived base fuel so as to red h roportion
of the 30Fi sc%ﬁ%ﬁ&?’%@ﬁ?ﬂéﬂ‘f%t‘?% e D m Fﬁ/\gﬁ(}f) gﬂ%he Tourse
of action coutthd hanNava tdie effactyoft sy fderddnootdierarter
properties of the fuel or fuel WD 2010/076303PCT/ EP2009/067950 - 3 -

bl end0 for exarpte:idre il ghrfforomtant of oramiestkont efitCloradensity
le;arrglseb\(/a\ﬁinc];ls o%lp%%g%sélge%m%&%hn% %%gicﬁfbd%}%co lIu Cl?éggeg'n%j%éesop’edrjgred by
i ncl udi ng in imelddietg coaposidndnansesiaigvdypetoiocapouns. 1&uch a
compound i's %%ggfgém%éfggf"%%géhé$)froéIgulphur and aromatics, low

cetane number and long ignition delay.

15 Therefore, there are clrcumstances when it may be
desirable to reduce the cetane number of a fuel or fuel
composition.

It is well known that Fischer-Tropsch derived fuels
exhibit cetane numbers that are higher than those of

20 conventional, petrocleum derived base fuels. It is,
therefore, also well known that the cetane numbers of
such mineral base fuels can be increased by blending in
Fischer—-Tropsch derived fuels.

The situation can, therefore, arise where, for

25 example, a fuel or fuel blend containing a
Fischer-Tropsch derived fuel exhibits a higher cetane
number than is desirable. This could, of course, for
example be corrected by blending in petroleum derived
base fuel so as to reduce the proportion of the

30 Fischer—-Tropsch derived fuel in the blend. However, such

a course of action could then have the effect of

adversely affecting other properties of the fuel or fuel



wherein: RL to R5 are each independently hydrogen or alO 10al kyl group,
where such al kyl groups nmay be the sanme as or different from one another;
and X i s WORtWBeWA- or oxygeh- cont ai ni ng group. PCT/BPRO040EPHance
with the present invention there is previdded a gas oil fuel conposition
conprising a conpound 15according to formula (1): (I) wherein: Rl1 to RS
are each 1ndgpendently BxdipgentAt audbih: GLAVBNtANGEEr8UGRsaLn: QROUPS
may be the sanme as or ent ron1o e anot OX 1's a nitrogen- or
oxygen- contabmldgngnmwp WO 2010/076303PCT/EP2009/067950 - 4 - In
this and ot her aspec the e nyventi o ref ably_each_of said

al kyl groups is a?gl hﬁ 5 g%?% eSCegéPg 5Fe¥£r3b9§SC1_3,

al kyl group. okn tBin ?o@&@z@hbelfo%slégﬁi@l@f whﬁ@hpa@ﬁ@mtls@@vgntl on,
Spreferably said nitrogen-containing group is selected fronlanlne
functbonal = gFdssbernBrepseaf eaBled Saied nicBPogen FEOHCECN PN 1§FUP IS a
substituted qi, Upsubokh! UballaTie 0no0uR.Xeh HBLE BieLerAbly AN spynoal kyl
group, nost preferabl’y an am nomnet Hy group. I hi's ot her aspects
of the present doawennidon,s prebeddbly teaifdroxygeriIgont ai ning group i s

sel ected from hydroxyl functional groups. In the various aspects of

the present invention, prefByably the fuel conposition conprises at |east
one 15base fuel. Mre ﬁreﬂe ablyR said at | east one base fuel
' - ' 3

AW

(I)
wherein:

R1 to Ry are each independently hydrogen or a Ci-jp

10 alkyl group, where such alkyl groups may be the same as
or different from one another; and
¥ is a nitrogen- or oxygen-containing group.
In accordance with the present invention there is

provided a gas oil fuel composition comprising a compound

15 according to formula (I):

Ry

(I)
wherein:

R1 to Ry are each independently hydrogen or a Cq-1g
alkyl group, where such alkyl groups may be the same as

or different from one another; and

20 ¥ 1s a nitrogen- or oxygen-containing group.



conprises a diesel base fuel. In the various aspects of the present
i nvention, preferably the fuel conposition conprises at |east one

Fi scher - WOR8WW768i ved fuel . 20l n the various aspects GETHERI00306HENt
invention, preferably said conpound aceondi-ng to forrmula (1) is N nethyl

aniline (NVA) (available ex. Sigma-Aldrich). "Base fuel" is defined as
being a material ihatis LAAGERALIANCEMLN 2NerAr TRLE RUBLSRE] hase fuel
25st andard specifications. referably, sai ne or nore published

base fuel standdiedgsciddatatdionsial eldalilechmoids dm BNGGAQ, Swesi sh Class 1
(as defined by the Swedi sh Standard for Ed), ASTM D975 and Defence Standard
91-91 (Def Strweradilly Isymecivdtc MANPreER 590:2004 3,5 alkey o ginaim.
European Standard for diesel fuels. SS 155435:2006 is the current Swedi sh
Standard for Ed. ASTMBS75r678ther REPEGEEent Uhet BFcSeated NEER IS d

Speci i cat | on fiore Dissel Fiuel 1 MO OLUUOAGIOIRCTIERZA0Y D6LIR0 o - Ol s.

I
Def Stan 91- Amendnent is the current” UK'standard for Turbine

Fuel , Avi ati dirckerassinee fiypsiqietl Arrbundsy dboor daredensittlly t e igh esent

i nvention therq}is pal so .provided the use in a%ﬁﬁ£i f uel conposition of
a conpound actordiHy 1T F s (Y2 ra?ﬁall%(%l &EiH: RL to RS are
each i ndependaniuns fidigenOin® 0 yet more prifedargroum where such
al kyl groups may be the sanme as 10or different fromone another; and X is a

ni trogen- or FdRFENEENtHITHINg RABURLFIRTANe pit pesie e hedu dufPR he

CoL S8, Tl o S SRS o cRie )l T )

conposition preferably said oxygen~containing group is selected from
hydroxyl functicnal groups.

In the various aspects of the present invention,
preferably the fuel composition comprises at least one

i5 base fuel. More preferably, said at least one base fuel
comprises a diesel base fuel.

In the various aspects of the present invention,
preferably the fuel composition comprises at least one
Fischer-Tropsch derived fuel.

20 In the various aspects of the present invention,
preferably said compound according to formula (1) is
N-methyl aniline (NMA) (available ex. Sigma-Aldrich).

“Base fuel” is defined as being a material that is

in accordance with one or more published base fuel
25 standard specifications.

Preferably, said one or more published base fuel
standard specifications are selected from EN 590, Swedish
Class 1 {as defined by the Swedish Standard for EC1),
ASTM D975 and Defence Standard 291-91 (Def Stan 91-91)

30 specifications. EN 590:2004 is the current European
Standard for diesel fuels. SS 155435:2006 is the current
Swedish Standard for ECLl. ASTM D975-07a is the current

United States Standard Specification for Diesel Fuel



according to the present invention wll be up to 50000 ng/ kg, nore
preferably up to 30000 ng/ kg, still nore preferably up to 25000 ny/ kg, yet
nmor e pref\EPIBIYOTEIY3t 0 20000 ng/ kg, yet nore preferably BpTER2080005hy/ kg,
20nmost preferably up to 3000 ng/kg. Its Gaetive matter) concentration wl|
preferably be at |east 10 ng/ kg, nore preferably at |east 100 ny/ kg, nost
preferably at..l.eas Ikq.q-Prref_er ahl neentys ati.o f e
Fischer-TropggﬁSZSEE%?ggﬁggﬁél%1n1§s$ﬁé? %gﬁ%ggﬁﬁgo% g%c%%ﬁiﬁggfg ?he
present invemntx anawdardoe dip Thaklite %well, foretpoef &ealblsynep Ttype25 J@rol
nost preferably up to 20 %ol. Its concentration will. preferably be at

| east 1 %ol Aore WD 2010/ 076303PCT/ EP2009/ 067950 - 6 - preferably at

| east 5 Wol, nostpreterabhyeat;ikashel@ Wahe Mhddheidnsthkkat esf uel
conpositions for wﬁlch the present invention is used may include for
exanpbe 5 i rdust mixalvighsl dilles usgutionet i9es dilds dlusfluglogipadiidtiion &tfe amari ne
fuels or kerosene fuels such as .aviat] f s or heating kerosene.

Typi cal |y, t &S i3 o w4 qﬁaé%#@ﬁ%%>%#rve di esel fuel. Preferably,
the fuel conposition to whi the present invention is applied is for use
in 10an internal conbustion‘fngi.ne; nore preferably, it is an autonotive
fuel composition, yet Rpre.prefergbly a diesel fuel conposition which is
suitable for use in an au10nﬁpLVe di esel (conpression ignition) engine. In
the context of the preseni-invgntion, a mddle 15distillate base fuel wll
typically contain a mapor- prgioriR,on of, or consist essentially or entirely
of, a middle distillate hydriocarbon base fuel. A "nmjor proportion" neans
typically 80 %ol or greater)t nore suitably 90 or 95 %ol or greater, nost
preferably 98 or 2099 or 99.5 %ol or greater. The fuel conpositions
to which the yreseht: i nvention relates include diesel fuels for use in

aut onotive conpressiqn ignition _engi. . se fuel~-.may itself
conprise a nixtur%gogxi are eac f%ﬁ%pendently hfﬁ%%&%% & gﬁio

alkyl group, where such alkyl groups may be the same as

10 or different from one another; and
¥ is a nitrogen- or cxygen-containing group,
for the purpose of reducing the cetane number of said
fuel composition.
Preferably, the (active matter) concentration of the

15 compound according to formula (1) in a fuel composition
according to the present invention will be up to
50000 mg/kg, more preferably up to 30000 mg/kg, still
more preferably up to 25000 mg/kg, yet more preferably up
to 20000 mg/kg, yet more preferably up to 10000 mg/kg,

20 most preferably up to 3000 mg/kg. Its (active matter)
concentration will preferably be at least 10 mg/kg, more
preferably at least 100 mg/kg, most preferably at least
1000 mg/kg.

Preferably, the concentration of the Fischer-Tropsch

25 derived fuel in a fuel composition according to the
present invention will be up to 100 %vol, more preferably
up to 25 %vol, most preferably up to 20 %vol. Its

concentration will preferably be at least 1 %vol, more



250r nore different diesel fuel conponents, and/or be additivated as

descri bed bel ow. Such diesel base fuels will contain one or nore base
fuel s whiWA 268076308i cal |y conprise |iquid hydrocarbon mPEAER2HOH6TIFY at e gas
oil(s), for instance petroleum 30derivedgsgas oils. Such fuels wll
tynically have boiling points within the usual diesel range of 150 to 400C

dependi ng on e e. y Wl ] -typicall siity firom 750 to
1000 kg/ n8, ;??‘reefafcejerr%q& e Y o Bl e R 500, o
860 kg/nB, at0 B5/1(.e.g. ASTM D4502 or | P 365) and a cetane nunber (ASTM
D613) of from35 tqQ 120, nore _preferably from40 to 85 They will typically
have an initial b8iide S&isﬁtllilﬁtﬁhéuﬁ&p&é’m?gﬁltté?%oé?gnéi%éc f A& " boi I i ng
poi nt i n the y.ang6 290, JAUC: SThEIIG KAEMRId 1A $CRSidan@f1A0C (ASTM
D445) mght suitably be from1.2 to 4.5 mm®/s. An exanple of a

pet r obeum deriindetstgds: oidad oid Sweditsino@liars di dsase fugdls, whisdh Midtle have a
density from_ 10800 t 20 kg/n8 at 15 S-EN 11SO 3675, .SS- EN | 2185), a
T95 of 320C &aﬁl&esé() SN S5 4G5EE %ﬁ‘ﬁs S R dagde tyel? %’60

a Kinematli ¢ viscosity at
(SS-EN | SO 3H¥t ifrfpRekdhdre 4. 160818y as riefddigd iyt itdre wSuaditeh amat i onal
specification ECL. 15Such industrial gas oils wll contain a base fuel

whi ch may corPfieTHe FHrardth dielsuch de 1R teerderddi®dr IR BT FFact i ons
obt ai ned i n tiaditianaly GLIdGTY: PLARERSES, NI URe ade Shlde ey of eum

feedstock to useful produ . Preferably, such fractions contalin
20cofponent s dravimge werboromurdere iendine r ange prafAGbInor e tprief erably 5
to 25, nmost p erably 9

{0, 3h Yot TS BESIEIE Y © L0, 28 05, RSl Iabl X040, 20, and el
viscosity at 203 ofordpd D BbIMBiSsh and dubeididgdmngs 250fanl50 to 400C
automotive diesel (compression ignition} engine.

In the context of the present inventiocn, a middle

15 distillate base fuel will typically contain a major
proportion of, or consist essentially or entirely of, a
middle distillate hydrocarbon base fuel. A “major
proportion” means typically 80 %vol or greater, more
suitably 90 or 95 %vol or greater, most preferably 98 or

20 99 or 99.5 %vol or greater.

The fuel compositions to which the present invention
relates include diesel fuels for use in automotive
compression ignition engines.

The base fuel may itself comprise a mixture of two

25 or more different diesel fuel components, and/or be
additivated as described below.

Such diesel base fuels will contain one or more base
fuels which may typically comprise liquid hydrocarbon
middle distillate gas oil{s), for instance petroleum

30 derived gas oils. Such fuels will typically have boiling
points within the usual diesel range of 150 to 400°C,
depending on grade and use. They will typically have a

density from 750 to 1000 kg/m3, preferably from 780 to



Kerosene fuels wll typically have boiling points within the usual kerosene
range of 130 to 300C, depending on grade and use. They will typically have
a densi t YWOR28W079%3t 0 840 kg/ nB, preferably from 780 t oPEIEPIGRYSTE! at 15C
(e.g. ASTM D4502 or |IF 365). They will typically have an initial boiling
point in the range 130 to 160C and a final boiling point in the range 220
to WO 2010/ 076303PCT/ EP2009/ 067950 - 8 - 300C. Their Kkinematic viscosity
at -20C (ASTMa@4s)/ gt sl tablsy be A ML L ¢18.1F dfP)sand @ The

Fi scher - Tropseh eI infef dlelrsiRbd1e) S@mldn e deyived e natural gas,

deri

natural gas |1 qui ?; petrol eum 50r shale oil, petroleumor shale oil
processi ng rgsiedisessblgodiraor 48 dmass. Sloly aviBils dhari-Chldps dlevderditved f uel
is any fraction of the m.ddle distillate fuel r e, j an pe isol ated
fromthe (optﬁ%qu E:Pﬂfdmtrjﬁ@r a?&]é%) lfb%'thsecﬁé’ﬂgﬁ g‘%&ct@%esi%‘%raoduct .
Typi cgl fractiigns wWdilihe) lpdihid he naphthagkeraseane 4o “gas Widix ange.
Preferably, a Fischer-Tropsch product boiling in the kerosene or gas oi
range i s usediemRisle tHe Prtatrt 4 GEEiMe P44 haHde isvifted ek &ifpl e
domesti c 15environnments. Such ducts will suitably conprise a fraction

| ar ger than JoF 3R % vihi '<h Dol | e€tween 160 and 400C, preferably to about

370C. Exanples of AH schefis1l s Gh ehioteink @f-aseRey ?@@ @3y aigl s are
described in EP—Av05838351 WO A- 97/ 14768, WO A-97/ 14769, 20 WO- A-00/ 11116,

WO A- 00/ 1111 78waAD-sh Y8831 06, base fuel, which will have a density from
10 800 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 mm2/s, as defined by the Swedish national
specification ECIL.

15 Such industrial gas oils will contain a base fuel
which may comprise fuel fractions such as the kerosene or
gas oll fractions obtained in traditional refinery
processes, which upgrade crude petroleum feedstock to
useful products. Preferably, such fractions contain

20 components having carbon numbers in the range 5 to 40,
more preferably 5 to 31, yet more preferably 6 to 25,

most preferably 9 to 25, and such fractions have a
density at 15°C of 650 to 1000 kg/m3, a kinematic

viscosity at 20°C of 1 to 80 mmZ/s, and a boiling range
25 of 150 to 400°C.
Kerosene fuels will typically have boiling points
within the usual kerosene range of 130 to 300°C,

depending on grade and use. They will typically have a
density from 775 to 8490 kg/m3, preferably from 780 to 830

30 kg/m3, at 15°C (e.g. ASTM D4502 or IP 365). They will
typically have an initial boiling point in the range 130
to 160°C and a final boiling point in the range 220 to



WO A- 01/ 83648, WO 2-01/83647, WD A-01/83641, WO- A- 00/ 20535,

WO A- 00/ 20534, EP- A-1101813, US-A-5766274,
US- A- 62044 9@010107630B scher - Tropsch product wil |
80 % and nore suitably nore than 95 %wg i-so and nornma

US- A- 5378348, US- A-5888376 and
sui t abl y PESAPAN/09BADr e t han
paraffins and | ess

than 1 wt % aromatics, the bal ance bei ng napht heni cs conpounds. The content

i m s for dof Eomords EsAce P eaan otne el phir Seantadt Jof & fue

limts for
conposition
fuel conpos

C
aso

The

on _ e sul content” ‘of a fuel
gn‘l ¢ %'u?%a%l@' $ehenolf QPSch Prrodueiyayay be very | bw.
I'on preferabl’y contalins no nore than 5000 ppnw sul phur, nore

preferably no nor @heh@nsctOr2010p8 726303 rivRCTLER26809406 7950 ex8mnp360be

10

15

20

25

30

derived from natural gas, natural gas liquids, petroleum
or shale oil, petroleum or shale oil processing residues,
coal or biomass.

Such a Fischer-Tropsch derived fuel is any fraction
of the middle distillate fuel range, which can be
isolated from the (optionally hydrocracked)
Fischer-Tropsch synthesis product. Typical fractions will
boil in the naphtha, kerosene or gas oil range.
Preferably, a Fischer-Tropsch product boiling in the
kerosene or gas oil range is used because these products
are easier to handle in for example domestic
environments. Such products will suitably comprise a
fraction larger than 90 wt% which boils between 160 and
400°C, preferably to about 370°C. Examples of
Fischer-Tropsch derived kerosene and gas oils are
described in EP-A-0583836, WO-A-927/14768, WO-A-97/14769,
WOo-A-00/11116, WO-A-00/11117, WO-A-01/83406¢,
WO~A-01/83648, WO-A-01/83647, WO-A-01/83641,
WO-A-00/20535, WO-A-00/20534, EP-A-1101813, US-A-5766274,
US-A-5378348, US-A-5888376 and US-A-6204426.

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
sulphur and nitrogen will be very low and normally below
the detection limits for such compounds. For this reason
the sulphur content of a fuel composition containing a
Fischer-Tropsch product may be very low.

The fuel composition preferably contains no more

than 5000 ppmw sulphur, more preferabiy no more than



ppmw, or no nore than 350 ppmw, or no nore than 150 ppnw, or no nore than
100 bpnmw, or no nore than 70 ppnmw, or no nore than 50 ppmw, or no nore than
30 ppmw, WP 28H/HH08 t han 20 ppnmw, or nost preferably noPCEHEFRUMOREA0 15 ppnw
sul phur. A petrol eum derived gas oil maygbe obtained fromrefining and
optionally (hydro)processing a crude petroleumsource. It nmay be a single

gas oil stre obt ai ned fronlsuch refl r rocgess or a bl of
10sever al g%'||P?Pact|oﬁ§ SBE& ni§5thg%np hod sl LB

reflnery process Via different
processi ng rcmtoe@;pn&xaml e @for%uctmza@as_oenu orfgctdron® aforestthainght run gas
oil, vacuun1§as oil, gas oil as obtained in a thermal cracking process,
light and hea\y e 031 N9 FOIGhttAIRAe Pl POEW| §Td no more than

30 ppmw, or no more than 20 ppmw, or most preferably no
5 more than 15 ppmw sulphur.

A petroleum derived gas oil may be obtained from
refining and optionally (hydro)processing a crude
petroleum source. It may be a single gas oil stream
obtained from such a refinery process or a blend of

10 several gas 0ll fractions obtained in the refinery
process via different processing routes. Examples of such
gas oil fractions are straight run gas oil, vacuum gas
oil, gas oil as obtained in a thermal cracking process,
light and heavy cycle oils as obtained in a fluid

15 catalytic cracking unit and gas oil as obtained from a
hydrocracker unit. Optionally, a petroleum derived gas
0il may comprise some petroleum derived kerosene
fraction.

Such gas oils may be processed in a

20 hydrodesulphurisation (HDS) unit so as to reduce their
sulphur content to a level suitable for inclusion in a
diesel fuel compeosition.

In the present invention, a base fuel may be or
contain a so-called “biodiesel” fuel component, such as a

25 vegetable oil or vegetable oil derivative (e.g. a fatty
acid ester, in particular a fatty acid methyl ester) or
ancther oxygenate such as an acid, ketone or ester. Such
components need not necessarily be bio-derived. It may
also contain fuels derived from hydrogenated vegetable

30 oils.

Fischer-Tropsch derived fuels are known and in use
in diesel fuel compositions. They are, or are prepared

from, the synthesis products of a Fischer-Tropsch



15catal ytic cracking unit and gas oil as obtained froma hydrocracker unit.
Optionally, a petroleumderived gas oil may conprise sone petrol eum derived
ker osene WPaBtWGEA3Such gas oils may be processed in a PCI/EP2009/067950
20hydr odesul phuri sation (HDS) unit so asigo-reduce their sul phur content
to a level suitable for inclusion in a diesel fuel conposition In the
present invention, a, ,bhase fuel contal Q- cal |l ed "blqg;esel

a

fuel conponeﬁindfhfﬁﬁi?n Qﬁ%ﬁ%ﬁﬁabﬁg %%F SF%%? téb e O dérivati ve (e.qg.

a fatty aci dweslegad Bipadbteundd & doat ttylea(gh@memyﬂdl@smrs)thaamot her
oxygenate such as an acid, ketone or ester. Such conponents need not
necessari |y BY¥TBINGSddr i (Fed-Tior Iiginisl)s ®rOsmsa PrrFalts "dlediny & Didrar
hydrogenatedmﬁgm hl e 300ils. Fi scher-Tropsch derived fuels are known
and in use in se ‘fuel conpositions. They are, or are prepared from the
synt hesi s product §yo1“E‘a’slémcrhé“mojilso:psdbriM@dZOiG/ 026303RPCELER2G0©/L067950 -
10 - condensation react,on, dfs for. exanpl e .the co rggglly used gas oi

obt ai ned froh¥h& si& e i £t i%Y Sy FHESTHE ®To- Li qui d) process

operating i n mBigdHd LT MY S I cdn Bl a thicyC ifocH=eps gh reydhead'Tdopsmant t hat
a fuel is, or derives from a synt he5|sf§?Er oduct of a Fischer-Tropsch
g

condensat i on C%ﬂl’dé@é% fuﬁlFlﬂs'?lﬁhérJ—Sﬂ e e fgariased o v amdiflal so be referred
to as a GIL ( 8535_ cﬂ . 10The Fi scher-Tropsch reaction converts
car bon nonoxi de ogen |nto | onger chain, usually paraffinic,

hydr @oar bons : n( ®®e+ EZIﬂZ:her—(I‘x@lp%chn reaati@nt dme;atertisn celreopr esence of an

appropriate catal and t cally ,15at el evatedq tenperatures (e.g. 125 to
300C, prefer&tﬂ”f’ gé% O&?dy 5t dCOHTs ey 518 bar,

preferably 1%4&@@@{) h Q0eisear bon nonoxi de ratios other than 2:1
may be enpl oyed if desire The carbon nonoxi de and hydrogen may thensel ves
be n(CO + 2Hp) = (-CHp=), + nHpO + heat,

in the presence of an appropriate catalyst and typically
15 at elevated temperatures (e.g. 125 to 300°C, preferably
175 to 250°C) and/or pressures (e.g. 5 to 100 bar,
preferably 12 to 50 bar). Hydrogen:carbon monoxide ratios
other than 2:1 may be employed 1f desired.
The carbon monoxide and hydrogen may themselves be
20 derived from organic or inorganic, natural or synthetic
sources, typically either from natural gas or from
organically derived methane. The gases which are
converted into liquid fuel components using such
processes can in general include natural gas {(methane),
25 LPG (e.g. propane or butane}, “condensates” such as
ethane, synthesis gas (CO/hydrogen) and gaseous products
derived from coal, biocmass and other hydrocarbons.
Gas ©ll, naphtha and kerosene products may be
obtained directly from the Fischer-Tropsch reaction, or
30 indirectly for instance by fractionation of
Fischer-Tropsch synthesis products or from hydrotreated
Fischer-Tropsch synthesis products. Hydrotreatment can

involve hydrocracking to adjust the boiling range ({see,



20deri ved fromorganic or inorganic, natural or synthetic sources,
typically either fromnatural gas or fromorganically derived nethane. The
gases whiVWR 28H04076¥8verted into liquid fuel conponents u®CAEPIWERTIPGCcesses
can in general include natural gas (nethane), 25LPG (e.g. propane or

but ane), "condensates" such as ethane, synthesis gas (CQO hydrogen) and

gaseous produycts dgg_\{gq%ofvrﬁr@ c%%Id, Et%i_ %%%%ao%%?/ogydrocar bons. Gas
[

oi |, napht ha “difd ‘keT osere products may be "obtaine rectly fromthe
Fi scher - Tr op$6Al dodaeiriea,s @i od0iwddiche etdny ifvprrdvies tcanieke Hiyw racibeandtdson of
Fi scher-Tropsch synthesis products or fromh ed Fi scher-Tropsch

drotreat
synt hesi s pr &JudEST SAFINGE et menP &t Il &gaﬁmﬁéﬁlﬁfﬁdqso adj ust the

boi | ing ranggp(5€ g8 GkYJ46303BCTLEPZAQY QR83Q reabhente:
GB- B- 2077289 an?f E’P— A§é§147873) and/ éar hydr ol so?r)e%ri satriegn v?/ﬁli cﬁ—'g:ggr?sisrrpr ove

cold Bl ow prdpemtiies by Hiscrheasilnprsud propgdresion rofoducdndited ipaatafy i ns.

EP- A- 0583836 describes .a two. st ep _hydr.otreat pent process | i
Fi scher-Tr opS:'3 Jﬁ?rﬁarﬁgﬁostrﬁ'rdd:(?lféﬁmi%sﬁornsﬁnﬁégruﬁ enccf:{(e\t(f}Otnd3 hfvﬁoc%glr#er si on
under condi t ijaNSrslGhyddts'ds tade=006s rlisicamid iaddtyi dvo drsoneri sati on or

hydr ocracking (this hydrogenates the ol efinic and oxygen-contai ni ng
conponents), iwqw]@tng eddri pantdrsreratns tdsuIt Gt Hrodid i s

hydr oconvert er. songdifi dhaty hy (pctr}@ﬁ.kian;g 1angds i isation
occur to yi e%g{yg{égjubcstant |rfajﬂq£scpa a |n|c)'hy rocarbon fuel. The desired gas
oi | fibacti on(t)e neyswsithsdaquentductbe. s soldterbiorrtiars e yordiigtididsat i on.

15CQt her post-synthesis treatnents, such as polynerisation, alkylati.on,
distillati on,S‘ﬁhcﬁ]%-Wéﬁﬁmlﬁq gid i]ssbcﬁ‘ber RS ARE a‘?ﬁij%dtr%ryelfeolr% ng,
may be enpl oyed istmdi £31 thedppperndd e hefr fdaahel -firops ahe andensat i on

products, as described 20for instance in US-A-4125566 and US- A- 4478955.
Typi cal cat algast ¥lorf Ratet Frsdhe mualy cpae BiaTthesike ofsPatedd it

hydr ocar bons co | se..as;the cat.al ytically active conmponent, a nmetal from
fﬁ{?ﬁﬂé%.(é;%;{%hﬁégfﬁéﬁ.

Goup Vi1l of e peri in particular ruthenium iron, cobalt or
ni ckeb. 25Sui t abl @tdisoh peattalgysithearies desatineed o orsuabstaance in

EP- A- 0583836 (pages 3 and 4). As i ndjcat ,ede above, an exanple of a

Fi scher - Tr opStht VR Privties 21 kale oS Y5t 1M UM e Distillate

Synt hesi s) descsdbesh hyevanoer Bud, efsahed is4The, Shek! 30M ddl e

Distillate Synthesis Process",” paper delivered at
hydroreforming, may be employed to modify the properties
of Fischer-Tropsch condensation products, as described
20 for instance in US-A-4125566 and US-A-4478955.

Typical catalysts for the Fischer-Tropsch synthesis
of paraffinic hydrocarbons comprise, as the catalytically
active component, a metal from Group VIII of the periodic
table, in particular ruthenium, iron, cobalt or nickel.

25 Suitable such catalysts are described for instance in
EP~-A~0583836 (pages 3 and 4).

As indicated above, an example of a Fischer-Tropsch
based process is the SMDS (Shell Middle Distillate
Synthesis) described by van der Burgt et al in “The Shell

30 Middle Distillate Synthesis Process”, paper delivered at
the 5th Synfuels Worldwide Symposium, Washington DC,
November 1985 (see also the November 1989 publication of

the same title from Shell International Petroleum Company



the 5th Synfuels Wrl dw de Synposium Washi ngton DC, Novenber 1985 (see
al so the Novenber 1989 publication of the sane title from Shell

| nt er nat i ¥AZP10MEEI08] eum Conpany WO 2010/ 076303PCT/ EP20BOTFE7Y3067950 2 -
Ltd, London, UK). This process (also sengtifes referred to as the Shell
"Gas-To-Liquids" or "Grl," technol ogy) produces mddle distillate range

products by nver.si of nat.ur.al (Jrimarg | [% i

synt hesi s SQgJé%di'ntLgngi%ﬁéa\[/)?f}I'otr%l%hﬁ(%%%ﬁﬁ O{E:%r Oo)héo%%glg{%%% n %rv?é:x% ich can
t hen be hydr aeonventhed sard 1If rasis-Gratddntielg)r educeTLIgwiettHncdrgyyort  f uel s
such as the gas oils useahle in diesel fuel conpositions. A versi.on of the

SMDS pr ocess PAAFIGES Fg s e e tddd ateadiedo s & adve o bat AYTiEE SdsHver si on
step, is that,eys ;?%Lttdrmi A4S & d nfi Y the VRIS i r 130G Iy 13RS 10 |

products have bee l'ended with petrol éumderived gas oils'in comercially
avai | bl e autgsrotinge faudlestvy long chaiGaiysidosamimght (v adifd rkerssenes

prepared by the 15SMDS process.are commerciall vail ahl e, .for . nstance
from Shel | c&qgi}acrlﬁ &gl thien %f \piyrcﬁsl?ec%’fveﬁ%eedFi%l(ﬂ?ef% ?:gﬁzl@htfeé (;g(?ess, a

Fi scher - Tr opgtbdigid vedndivelt haswasentidld ywuudh 2 umdefactailse | evel s of,
sul phur and ni trogen., Conpounds_20cont ai ni ng, t hese heteroatons tend to act

as poi sons f ASFEEE M Higaedh MalalGRtesid e thefSrord® rmd & from t he

synt hesi s ga%ﬂif'ﬁeg}roces ,G‘?ﬁrlq%i%gs%eaé(ii:{& Hd$Ghelerlonsah derived fuel's
ely

have rel ativ w | evel's of pol ar” conponents, in 25particul ar pol ar
surfaétant s, dadraliyisitcancenveonpiared tap pets deimadsriaed f Uel s1seSuch pol ar

conponent s , i.ncl ude for exanple, o enat es,. and sul . phyr-_and
ni t r ogen- co%r}ﬁ‘ﬁd"cmﬁdsaf Er}dovﬁ%\%a}s S s HH qusn%amf—el ¢het - Tr opsch
derived fuel yegeanenaldy ddidigadineiofi @ ayud eviels of dwoideexygenat es and

ni trogen containi ng conpounds, since all are renoved by the sanme treatnent
processes. \AY&04HH 107 6303PCT B 00% 067950 - 13 - Wiere a

1 qui a hydr 6car borv i ST arE PIa i Tl ST oRa o e 5oy o oF %y cal 1y
up t05220C orsyneferaldsys ofrd 80Gmrrdieskly ldwilakial Hor | imgt porat
from Shell companies.
By virtue of the Fischer-Tropsch process, a
Fischer-Tropsch derived fuel has essentially no, or
undetectable levels of, sulphur and nitrogen. Compounds
20 containing these heterocatoms tend to act as poisons for
Fischer-Tropsch catalysts and are therefore removed from
the synthesis gas feed.
Generally speaking, Fischer-Tropsch derived fuels
have relatively low levels of polar components, in
25 particular polar surfactants, for instance compared to
petroleum derived fuels. Such polar components may
include for example oxygenates, and sulphur- and
nitrogen-containing compounds. A low level of sulphur in
a Fischer~Tropsch derived fuel is generally indicative of
30 low levels of both oxygenates and nitrogen containing
compounds, since all are removed by the same treatment

processes.



5is preferably higher than 25C, nore preferably higher than 35C. Its
conponents (or the majority, for instance 95% w w or greater, thereof) are
t ypi cal | YW8HAYEI0Bons having 5 or nore carbon atons; tREYERRYIQGETIAN | y
paraffinic. 10In the context of the present-invention, a Fischer-Tropsch
derived naphtha fuel preferably has a density of fromO0.67 to 0.73 g/cnB at

15C and/or a sul p% (gontent %% W]qg/ k@h%ﬁek?%@d gfle&%%égnéngg gg or

|l ess. It preferab Eont'ai Ag or ‘greater I'So- fof ifa

paraffins, pheperabl ¥ukniomi20wia198% W wiefuigr egideocefrboer kElstpdnaff ns. |t
is prefer abI y. the product of a SVMDS process, preferred features qof which
my be as deddiEilbéd thePokind lc bRrddfido R Odinth O %ﬁépaﬁrlé(pé’é’h t(?er212\§)e(9? gas

oil's. 20A Fi sy h 16 f yels i i1q 1! -lon
00 ¢ df Sti Eabs o oat it b destl Lot g T aste Lo ianiy o ia0 e 260

prefebably frhempk4Serabd5506,1gnere tivaef 0161,y Hhi@rnplf@(ietr@b%fo@l@hem om 150

to 210C. It wll ve, a_final boili 0|nt of o plc 5fr,om.190 to
260C, for |n§théiﬁ]c§%f om0 CEFELLGE o O§ typi C C“"ﬁr;fayr’o “Cut™? téarngseene

fraction or fosem240 dro @RRQAEQr taletxse@mala 'S Wyl f maetdoasrdds i niti al
boiling point is preferably from 140 to 160C, nore preferably from 145 to

160C. 30A Fi $EWEmITRolc e iGPeP Werdsaife friely Fridt arsiiiyithas a density of
from0. 730 t%q. 89 ,g/cnB at 15C - for instance fromO0.730 to 0.745 g/cnB
for a narrow cut: fractlon and fromO0.735 to 0.760 g/cnB for a full-cut WO
20101076303PCT/ EPZ009he6 tohd extl s - thraotiecrntl unme@fcambl v has a sul phur

content of 5 less. If ma ave cet nunb from63 to 75,
for exanple fﬁgﬁﬁ% T BF Fo Jed:lﬁyaﬁ’:{] éﬁih rfaé'c,eti ot eqaﬁa&n\,{ eB8Y & 73 for a
full-cut fraction., It referabl.y gw of ess,
preferred fea Ured ofOf\Mﬁfllg T r?g @ﬁétoag} ?ea EC'{P d%b ello%(‘lsnl\g%?o/ﬁ%ec ion with

Fi scher - Tr opsafigiard wedhigas Q:lﬂ % mg/kg oA Blesac}herpflér@psﬂfnlwe} invptkegase oi |
shoul d be suitable for use as a diesel fue| aII as an autonptive

di esel fuel; ¥%%5 corpdHeftT 3Ny 147 ”osrlgt%/’ "T INHHRET 959%™ or

greater, thergof InShpul ¢dherefae flave holl 0\) NG RPIAY S M gy ny tshend ypi cal
di esel fuel ("gas oil") range, i.e. from 150 to 400C or from 170 to 370C

It will suitabteatirverfa r90%al watiatiinat i oh Tenpoer el ot S RIIE8Y0 to
3790 A Fische Trapaen e ed Sl Lt duml eal) e 930y v om
suitably fromedetihdd bl du m&n&tdmaemsmslmytf( ASTM0445) rd g orh 2 to 4.5,
20pr ef erabl y é;romgngéso 043~108. nore preferably from2.9 to
20 A Fischer-Tropsch derived kerosene fuel is a liquid
hydrocarbon middle distillate fuel with a distillation
range suitably from 140 to 260°C, preferably from 145 to
255°C, more preferably from 150 to 250°C or from 150 to
210°C. It will have a final boiling point of typically
25 from 190 to 260°C, for instance from 1%0 to 210°C for a
typical “narrow-cut” kerosene fraction or from 240 to
260°C for a typical “full-cut” fraction. Its initial
boiling point is preferably from 140 to 160°C, more
preferably from 145 to 160°C.

30 A Fischer-Tropsch derived kerosene fuel preferably
has a density of from 0.730 to 0.760 g/cm3 at 15°C - for
instance from 0.730 to 0.745 g/cm3 for a narrow-cut

fraction and from 0.735 to 0.760 g/cm3 for a full-cut



3.7, nmm2/s at 40C, and a sul phur content (ASTM D2622) of 5 ng/kg or |ess,
preferably of 2 ng/kg or |ess. Preferably, a Fischer-Tropsch derived
fuel conp¥ASAI/AIeWd in the present invention is a produ®CTHPIWANEWShy a
25Fi scher-Tropsch net hane condensati on- rieacti on usi ng a hydrogen/ carbon
nonoxi de ratio of less than 2.5, preferably less than 1.75, nore preferably

from0.4 to 1.5, and ideally.usi a bal ini t alzy st i.tably,

it will havejfggecﬁlggt'aﬁﬁegr rfg%aggﬁygﬁégcrgatglklggﬁggFi%gg%eeﬁ%T?ofps%cﬁlgzg}&ﬁt hesi s

product (for cirngkeance 1asmadesthiveed crtERe8n28Fé288 faidbor 6BP+A- 0547873), or

nore preferably a product. froma two-st a%efg droconver si on pr.ocess such as
0

that descri bé®% GXEPPASOSESBIES( $8e 0MEC ¥6903PET EBZ666PF6 9850 - 15 -

above). In t&%o&nateﬁ,ertoca%e £oh &f etned fieatrynes of .t he hydregeavargion
process may be as disclosed at pages 4 to 6, and in the exanples, of

EP- A- B583836.th8uittralolurt @ fFies SHES- Propssls , deriefed riegeif cedmyeset Sused in

the present invention is a product., prepared h | ow t er re

Fi scher - Tr op<TH 8@@5?,@ By \ﬁl‘ﬁsgﬁlib§dﬁ§§&towa %r %8g§§cgg§§atw§fg at a

tenperat ure ofi s25QG-arrdp@Rr deSUeRdagafs @n1k25 to 250C or from 175 to 250C,
as opposed to a high tenperature Fischer-Tropsch process 10whi ch m ght
typically be oper &t ddsghes-erpscat deasi5rd g6m 366 £5°856CPe Suitaggﬁt ably,

i n accordance: W t r I yenti a1 JFisCher [ opseh derdivwed 1f uel
wi |l consi st%g\f@ g{éﬁ g%s% %%%;eﬁl, prgf’e(rlaelay g)t:al%gast a80 %t , m)rel
pref @babl y atfulbl;edsts S@ngror@mter (@8 Ihte, mmgsirigref érabliynsdtariceast 99 or

99.5 or even 99.8 %, of paraffinic conponents referably iso- and normal
par af fi ns. Tr'?z’f\/\é]i/g}%torr SEBSTE i SOSFSAPE INE S ﬁ%‘reﬁaqegoﬁaer gjfafve

ins wll
suitably be ggatelg thamt® Jandnmhde Wi d-0 4Qesli traldly (“gdss Jinom 202
to 40. The actual value for this ratio will be determ ned, indoarltt, by the

hydr oconver sizngsrodess s tld prep#® themds s 1114 & tHd® .
Comoooent | B DXLNER S RSl ooihe & Sahar iamal daglasr g o |

conmponent wh 'S use esent invention prefer y conprises at
| eastis75 9% ,fuook S efcerzakldc.at | east 80 %, nost preferably at | east 85

ot , of iso-paraffins. The olefin content of the Fis r-Traps deri ved
P A Fischer-Tropsch deéived gas 011.vﬁ.3 tyﬁyééfly

have a density from 0.76 to 0.79 g/cm3 at 15°C; a cetane
number (ASTM D613) greater than 70, suitably from 74 to
85; a kinematic viscosity (ASTM D445) from 2 to 4.5,

20 preferably from 2.5 to 4.0, more preferably from 2.9 to

3.7, mm/s at 40°C; and a sulphur content (ASTM D2622} of
5 mg/kg or less, preferably of 2 mg/kg or less.
Preferably, a Fischer-Tropsch derived fuel component
used in the present invention is a product prepared by a
25 Fischer-Tropsch methane condensation reaction using a
hydrogen/carbon monoxide ratio of less than 2.5,
preferably less than 1.75, more preferably from 0.4 to
1.5, and ideally using a cobalt containing catalyst.
Suitably, it will have been obtained from a hydrocracked
30 Fischer-Tropsch synthesis product (for instance as
described in GB-B-2077289 and/or EP-A-0147873), or more
preferably a product from a two-stage hydroconversion

process such as that described in EP-A-0583836 (sece



fuel conponent is suitably 0.5 % or lower. Its 30aromatics content is
suitably 0.5 %w or | ower. Sai d Fischer-Tropsch derived gas oi
conmponentWR)10JE6HM3 descri bed above. Al so suitable as sECAHERYEMETISONT opsch
derived gas oil conmponent is a WD 2010/0¥6303PCT/ EP2009/ 067950 - 16 -

Fi scher - Tropsch product t hat has been processed to produce a catalytically
dewaxed gas ail g |I |n ¢Qnp I pry for this
pur pose |nvol5§§m%he%§ Ihe q % érdc%Q%E%ﬁthyEF%%§5%3r|gf%%%

Fi scher-Tr opsr@raixra;rd@drw@trm(obr) p&@mrsat mag the apr aductl cekds bep peaksi @t aoat

| east one or nore fuel fractions and a gas oil §recursor fraction; (c)

cat al yti cal | Y rdéskily tfe CFEERIISS  plde difsdr P8aE5i%on obtained in step (b),
and (d) isolati “gsh@%a§§f| %t ik abhy d@%ﬁ%@hgaér%rleéoﬁfugﬁsc%&@bheﬁ'tend' ng
conponent fromthé product st ep means of distillation.

fuel Bonposi tised dacdrtd mg:etS@rttharmewemn iy entritoniusdy pnedlagdesl @yriaxt ure
of two or nore f onen ref r abl canpri se  at Ieast one

15Fi scher - Tr op¥e e&@rqr\r;g:dlﬁeuﬁ“scl\{% g &r%resﬁfoggcts S dds-to-1i quid
processes mayngtSw tpagbic%g‘garope&@lﬂ@ Qﬁ Iaﬂ t&arrfpdﬁﬂat@ﬂi@w tZisart cpreapar ed

according to the present inventi on The ses which are converted into
liquid fuel doMsdheREIDGRsITPTSIAP @%&Osecs Qf—“arfli%l]r]c?e et BlC g s

(methane), LRPG or. Yar i?ﬁz Aas.gLlhane,
synt hesi s gas 6@%&%%@%&}] elPrgji‘egorlﬁ:su pr g&uct s derive E) om coal , bionass
and abher hydvacar boinght m@my el appratteskldt e taddidriatated of

25(additive- %_Pt ai Q q,r}:addi tivated (additive-free). If additivated,
RELTEDS FT

e.g. at the r ‘contain mnor anounts of one or nore

addi tives sel ect edSJlQ:rakﬂ)S/a”mne ddc@Panide stiati ernRgetesent peliehe idn3g
reducers, flow inprovers cgo et hyl ene/ vi nyl acetate copol yners or

30acryl at e/ e é’lcfsd‘rﬁwliﬁés ﬁﬂ%ﬂﬁ@*%)fuﬁlubﬂ]clr tSPTERICH Tt |°\,fes'ﬂt drﬁqsd‘xr dant s

and wax anti - n r %ﬁ o Jel
additives are no"%rérf gjng cégrﬁa?rﬁelr%r eﬁ I ye%gvér %1 éﬁr}% ti ves rray be added
15 least 90 or 95 or 98 %Swt, most preferably at least 99 ox

99.5 or even 99.8 %wt, of paraffinic components,
preferably iso~ and normal paraffins. The weight ratio of
igso-~paraffins to normal paraffins will suitably be
greater than 0.3 and may be up to 40; suitably it is from
20 2 to 40. The actual wvalue for this ratic will be
determined, in part, by the hydroconversion process used
to prepare the gas oil from the Fischer-Tropsch synthesis
product.
The Fischer-Tropsch derived gas oil component which
25 is used in the present invention preferably comprises at
least 75 %$wt, more preferably at least 80 %wi, most
preferably at least 85 %wt, of iso-paraffins.
The olefin content of the Fischer-Tropsch derived
fuel component is suitably 0.5 %wt or lower. Its
30 aromatics content is suitably 0.5 %wt or lower.
Said Fischer-Tropsch derived gas oill component may
be as described above. Also suitable as said

Fischer~Tropsch derived gas o0il component is a



WO 2010/ 076303PCT/ EP2009/ 067950 - 1 - to diesel fuels at levels intended to
reduce, renove, or slow the build up of engine deposits. Exanpl es of

det er gentWO201¥Epi08 for use in fuel additives for the pPETERRIPGFITIEe

i ncl ude pol yol efin 5substituted succi ni migles or succi nam des of pol yam nes,
for instance polyisobutyl ene succinimdes or polyisobutylene am ne

succi nam des,.al i phatic _am nes, ni b S.Qr._am | yol efin
(e.g. polyi sgﬁlftcﬁeé:nsef)roﬁglr%i rgr(ljhl\é% ritgxtegg. %éucggﬁpnﬁgg%%(ﬁ%{&gpgr&sant

addi tives argrdencsd kedsfarn yexamlly idewGBel 9604831 BP- 426147240,

EP- A- 0482253, EP- A-0613938, EP-A-0557516 and WO A-98/42808. Particularly

preferred ar ®@IFHAEIRGHPHIESE -t &t SH1LFELENPHOFES Ss R AL S0 EG5 Gt yI ene
succi ni m des.; f ot Xt R 25 IR t@i /MRt s eRFReneRt s i n
addition to tlhnjeV%}gt%eSr ;jtgﬁt .%Q(nyptgm?l%ers?agr glyfaubri ?%?{3 ?r{hgggggss; dehaze;@fs, e.g.
ai kox§l at ed phéhalcharTrcgenid e polunier s(b)amepafredningg thgemroduetg ot

pol yet her - nodi fi ed, pol.ysi | oxanes); ignition inprover Q i 7Ar overs)
(e.g. 2-ethylH&RI i (78 a(éElrjﬁ)a?Stcf eoﬁgxﬂor%tfglgﬁe%réic&t%%h%?%&%

per oxi de and dwsg diggaasedd T dStAA208190 @it eitinaldy ldevax2hd o col umm

3, line 21); anti-rust agents (e.g._ a propane-1,2-djol sem -ester of

t et r apr openylthsuddEsid adne cws Poliyirddian hiederst Estdd® ofPla Hickini ¢
acid derivatiye, i i +d, 1darsi Mati v ey haw a1l egstyone of its
al pha- car bon (\ellcﬁor%s ar?sét}ggubwshﬁ tacht edlq'gtil su lg}t/i t ut ec?raglgfy&hatli o hy?r ocar bon
groupocont ai miinlg Yireond 2@y tcrngBthegar bommatidres peductt kel partraelyit Hryi t al

di ester of 3000l yi sobutyl ene-substituted succinic acid); corrosion
inhibitors; F‘éﬁfﬂéﬁﬁbél%ﬁﬁr}&%ﬁnaddi tives; anti-oxidants (e.g. phenolics

such as 2, 6-di -t eng -fhgy! itioh phemtaneditaniumes pyecenas WO
2010/ 076303PCT/ EP2009/ 067950 - 18 - N, NI -di -sec-butyl - p- phenyl enedi am ne) ;
met al deact i vieatormsti@omrustitvnl udmprioveraurg A5 ¢ $B pmtict %%ﬁﬁ tives; cold

flow inmproverg; and wax apti s5elid #1498 U Shprise at least one

15 Fischer-Tropsch derived fuel.

In general, other products of gas-to-liquid
processes may be suitable for inclusion in a fuel
composition prepared according to the present invention.
The gases which are converted into liquid fuel components

20 using such processes can include natural gas ({(methane),
LPG (e.g. propane or butane), “condensates” such as
ethane, synthesis gas (CO/hydrogen) and gaseous products
derived from coal, biomass and other hydrocarbons.

The base fuel may itself be additivated

25 (additive-containing)} or unadditivated (additive-freej}.
If additivated, e.g. at the refinery, it will contain
minor amounts of one or more additives selected for
example from anti-static agents, pipeline drag reducers,
flow improvers {e.g. ethylene/vinyl acetate copolymers or

30 acrylate/maleic anhydride copolymers), lubricity
additives, antioxidants and wax anti-settling agents.

Detergent-containing diesel fuel additives are known

and commercially available. Such additives may be added



5The fuel additive mxture may contain a lubricity enhancer, especially
when the fuel conposition has a low (e.g. 500 ppnw or | ess) sul phur
content. WR2HA78HEi ti vat ed fuel conposition, the | ubri @CTEPSHEANTIEE | s
conveniently present at a concentration »¥ +ess than 101000 ppnw,
preferably between 50 and 1000 ppmw, nore preferably between 70 and 1000

ppma. Sui tablig, GONIRIC Ald ¥ aMaldARLS, Rl dd NNANGRIS, LGl et er - and

aci d- based a |t|ves ricity enhancers are |nthe pat ent
literature, |siqaartthectmarld mpl&di)mmpmeomia@dshttshel r use in | ow sul phur

content diesel fuels, for exanple in: the, npi n and H. A
Spi kes, "The Lubr i&i¥PISE 6 )%agﬁltelfl?@lng‘s %ra%‘ilel I O(tl@@%’) %1\7@&

WO- A- 95/ 33805 aqi60lb § | 0y 10 Quessharito RIMRNGE i 1ukld ¢d dm‘eﬁlqw sul phur
fuels; WO A-94/17160 - certain esters of a carbox Ilccﬁacjl}yd and an al cohol

wher ePn t he aditbthdsifadbRAUCeinBodes Koh BiGHE ghehIrRINE™IRES 1 or

nore carbon aj_t ueJI &%[d{dt S%yso%}/ rol. %rﬁ% eaéugndl -1 sodecyl

adi pate, 25as or me reduction di esel engine
i njection sygicﬂ}fgmd}iﬁfa%l%&ﬂ&ﬁﬂne Cﬁrdcallrmnﬁﬁldd'ﬂ ,opﬂa@mmq: amines,

di ester-dial cohols as anti-wear |ubri mcgy add| tives {e | ow sul phur di esel
fuel's; and 30123 FFHSH Y -2THid" ‘¢onpounds havi ng at

| east one carhoxy]s@hauUpL &Hd a%eféat@ éﬁ}%}c{rﬁé%imts&:&%n%deto confer
anti-wear lubricity effects partl cularly in | ow sul phur diesel fuels. WD

2010/1076303PCH HFR20G91 067950 1veid arg tdergr idied fr prefmrkedifor the fuel
t t f t
conposi tion o, COME Ny an AL -d OAM NG GEEnL.o LA I elerallon ddkg

conbi nati on rust agent” and/ or "a cortosi‘on’in

lubricity enhemei-ngs SRl ¢ i ared WoHiA-es/ At dEs W sertstalleds 1  herd Betiae matter)
concentration of each such additive conponent in the additivated fuel

conposi tion i&Cprid ekt iin s s tiooee P e C el drefBtd@bl3f in the range

from0.1 to PRI+ FOVADT AGEOUS] s d&omM 0. 1 to 300 ppnw, such as 10from
0.1 to 150 pépré/\)/py c *

15 The fuel additive mixture may contain other
components in addition to the detergent. Examples are
iubricity enhancers; dehazers, e.g. alkoxylated phenol
formaldehyde polymers; anti-foaming agents (e.g.
polyether-modified polysiloxanes); igniticn improvers

20 (cetane improvers) (e.g. Z-ethylhexyl nitrate (EHN),
cyclohexyl nitrate, di-tert-butyl peroxide and those
disclosed in US-A-4208190 at column 2, line 27 to column
3, line 21); anti-rust agents (e.g. a propane-l,2-diol
semi-ester of tetrapropenyl succinic acid, or polyhydric

25 alcohol esters of a succinic acid derivative, the
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

30 polyiscbutylene-substituted succinic acid); corrosion
inhibitors; recdorants; anti-wear additives;
anti-oxidants (e.g. phenolics such as

2,6-di~-tert-butylphenol, or phenylenediamines such as



The (active matter) concentration of any dehazer in the fuel conposition
wll preferably be in the range fromO0.1 to 20 ppmw, nore preferably from1
to 15 pprXO 2810/07p30%ore preferably from1 to 10 ppnw, adVP&RERZEBHETH0from 1
15to 5 ppmw. The (active matter) concenti@t+on of any ignition inprover
present will preferably be 2600 ppnw or | ess, nore preferably 2000 ppnw or
| ess, convenigentd yfr -T%mi (o T he  (actl ve. gt ter) concentration
of any deteré\g’nt —%ﬁnl ts}c"lgeB ue S;lcgln%g%rﬁio@#evﬁgﬁ lprgf'erabl y 20be in the range
from5 to 15Qsgppnwatmorse preefrerstilon fimpmob@®E s 286 tppma i smogta tpreef er abl y
from20 to 500, ppnw. n.the case of a diesel fuel .co iition, for
exanpl e, the af%p”é’cﬁﬁ it |Cifél4n§3totﬂ e A9V ¥y @ﬁiqswae%rﬁ%lnwsg%%;l&ggent ,
optionally t Mer. wth ot her conponents as 25descri bed above, and a

di esel fuel -conpatible diluent, which may be a mneral oil, a solvent such
as thése sold by She& Ifusdnpaliiidd Vgnddr e MeadEomial ™ SHEMPSACLtYa pol ar

sol vent such te L, | r n |, ,

2- et hyl hexanol’, ag{ebceglffoleg,s?g%?lsaojtlgf @ete{{ngcl%egn%]% cﬁ"%%}%tx Olejhr gisasgﬁ%ﬁi%g}s t hose
sol d by Shel | (ec.anpaiteppmderr tlhesd)r ade prark ddrithEMOL"In edpeeci al |y " LI NEVOL
79" al cohol whjch is a mxture of WD 2010/076303PCT/ EP2009/ 067950, - 20 -
C7_o primary HEGHORECDrE B PP SISl LR Mo oh TG iRorisl al |y
available.  convenienig, ttdde pondiend QAnddigAddidd «8s jidsd hgdriel
conposition may be suitably between 0 and 10000 ppnmw and 5preferably bel ow
500018pmv. | Nt@HI especidickaiany dmjuraen (TormoehtrHIG aresw vom@te ppnw, %
wt) of conponent.s ane of ea,é:“;i ve Jmatter ’160(59' eﬁ(hg:l '“!ssdivteab fe vol atile

sol vent s/ di | dent" Tt ery al? 5. The present” 1 nv I'on 1S particularly

appl i cabl e 10whetierd el Tyed vaoongss tiwrd Sl s eshriofndadended dde bestitsed in a
direct injection diesel engine, for exanple of the rotary punp, in-line

punp, unit ps aFtthaTHE it i ectOhor o TR TThAREI DTS an
| ndi rect i n) eqdd ol eSel @nging.ophey fusla COROS {01k Y, he: sui tabl e for
nd/ or y

15USG i n heavy a 1 ght d di esel engines. A diesel base fuel may be
an adtonot i vecgassoiiornf AGQL thaliesede biasel dweduledr i sonte: praisgerm L
i nvention

fuels, for example in:

- the paper by Danping Wei and H.A. Spikes, “The
Lubricity of Diesel Fuels”, Wear, IIT (1986) 217-235;

- WO-A-95/33805 - cold flow improvers to enhance

20 lubricity of low sulphur fuels;

- WO-A-94/17160 - certailn 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 mconcoleate and di-isodecyl adipate,

25 as fuel additives for wear reduction in a diesel engine
injection system;

- U5-A-5490864 - certain dithiophosphoric
diester~dialcohols as anti-wear lubricity additives for
low sulphur diesel fuels; and

30 - 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.



wi |l preferably have a sul phur content of at nost 2000 ppnw (parts per
mllion by weight). Mire preferably, 20it will have a low or ultra | ow

sul phur ¥R28HY076308r i nst ance at nost 500 ppnmw, pref er aBCY/ERBHIESE han 350
ppmw, nost preferably no nore than 100-0r350 or 10 ppnw, of sul phur. In the
context of the present invention, "use" of an 25additive in a fuel

conposi tion neanSIEH&?ppgﬁébiBg bheraddihi ¥8 i RHQ 1e1CeRRESELEIBN to
typically as a blend .e. a physical mxture) with one or nore other fuel
conponent s. Amndcdirt iare awitlil- foemien estent berdnsc grsdreatedd yoefor e t he

Cyat om whi ch TEGBEFUA R O oripetiti GHe Tndl B Lor (R 4RA L on ¢ he

use of an addifHi¥e vy drivlve NubHing 8 fuelareansunidag tayst.em typically a
di esel engine, on a fuel conposition W) 2010/076303PCT/ EP2009/067950 - 21
- conbai ni ng t he Xadiesisvetheypiiesl BfakedrnthsdUéchd vendaésfposition into a
conbustion c engi ne. Addstd B e radded +af, vari ous
stages during t erﬁg%ﬁﬁg¥}g%§ggmglfﬁérlconﬁggﬁﬁfon; fﬁ%@e added at the
5refinery foradekanptesed ghtelbesgloedttaidf riempamtiiersitdty c:ragent s, pi pel i ne

drag reducers, flow inprovers, lubricity .enhancers, anti-oxjdants and wax
anti-settling HfthePm é??]ieaﬁﬁﬁ%ag{}tytlﬁje edetitds rirl\[f@ﬁ[l i)So'gL, nca? base f uel
may al ready ci@igbriChdwfingfasadd) tings.o @ hey Addiddnues sMimw e added

downstream of the refinery. I n ‘accordance with the present invention
t her @0i s furthem drovidded & miod of reducing the cetane nunber of a gas

Pormule (1YIPO7) ) R @Rl PR ST ARG o SHIP AR N9 0

formula (1): (1) wherei are each i ndepen ogen or a
d _imal kyl grrioupiuatherensiecit iadrk i IgIr quiest b lbe Hehelrsartes asarare difdrer ent
from one anOtJF¥;th5% ppmw, more preferably from 1 to 15 ppmw, still
more preferably from 1 to 10 ppmw, advantageocusly from 1
15 to 5 ppmw. The (active matter) concentration of any
ignition improver present will preferably be 2600 ppmw or
less, more preferably 2000 ppmw or less, conveniently
from 300 to 1500 ppmw. The (active matter) concentration
of any detergent in the fuel composition will preferably
20 be in the range from 5 to 1500 ppmw, more preferably from
10 to 750 ppmw, most preferably from 20 to 500 pprw.
In the case of a diesel fuel composition, for
example, the fuel additive mixture will typically contain
a detergent, optionally together with other components as
25 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 “SHELLSCL”, a
polar solvent such as an ester and, in particular, an
alcohol, e.g. hexanol, 2-ethylhexanol, decanol,
30 isotridecancl and alcohol mixtures such as those sold by
Shell companies under the trade mark “LINEVOL”,
especially “LINEVOL 79”7 alcohol which is a mixture of



X is a nitrogen- or oxygen-containing group, 20to said fuel conposition.
In accordance with the present invention, there is further provided a
process fYP2HY7pH08par ati on of a gas oil fuel conpositi BRT/ERRYCAR6CTIFGCcess
conprises blending a conpound according 206 fornula (1): WO

2010/ 076303PCT/ EP2009/ 067950 - 22 - (I) wherein: RlL to R5 are each

independentlk%_;ﬁr%%eﬁé%cgm&@ al kyd c%];ztr)_}ﬁé MhenR, 1S Wl 1l Ky Larargups  may

be the sane as from one anot nd 5X is a nitrogen- or

oxygen- cont aii Nghr@fediid,a 1and Htailieaste one fuel conponent, said conpound
according to formula (1) preferably being included for the purpose of
reduci ng the cetaf@endeterl storggnd fafeltheo@sSittiives. 1rn tA€cdi®dnce with the

present invent]i here i rt h r 'gﬁg tﬁgg j fuel
consuni ng sygdenﬁ:wgbév%l ccﬁl n%%gjfuc%%&}%@g%e ucefhn(izjﬁat e cigoaﬁg%ﬁwoe%gmgf a
gas obl fuel pmonpositliorodiyovaddly pmoonpound according to formula (1):
(I') wherein: 15R1L to_R5 are each independentl - a -10 al kyl

hyd
group, where such & K SgrEFsS B h ™9 Sas(%&rn%%%f%fr%: é%’tnsf’r om one

another; X is aditr - DI OX YNGR B At NG 1 QP active mattd®, said
fuel conposition, and then introducing into the 20system sai d fuel

conposition. i.e. exhasivat eph megd athl barag e ars s dEnthrea i iabhbust i on
engine, and/or a \ﬁ%@ %)lr%svgqlitcIlnivsendcrjjo%erisb%a%icularly applicable
10 where the fuel composition is used or intended to be used
in a direct injection diesel engine, for example of the
rotary pump, in-line pump, unit pump, electronic unit
injector or common rail type, or in an indirect injection
diesel engine. The fuel composition may be suitable for
15 use in heavy and/or light duty diesel engines.
A diesel base fuel may be an automotive gas oil
{AGO) . A diesel base fuel used in the present invention
will preferably have a sulphur content of at most
2000 ppmw (parts per million by weight). More preferably,
20 it will have a low or ultra low sulphur content, for
instance at most 500 ppmw, preferably no more than
350 ppmw, most preferably no more than 100 or 50 or
10 ppmw, of sulphur.
In the context of the present invention, “use” of an
25 additive in a fuel composition means incorporating the
additive into the compesiticn, typically as a blend (i.e.
a physical mixture) with one or more other fauel
components. An additive will conveniently be incorporated
before the composition is introduced into an internal
30 combustion engine or other system which is to be run on
the composition. Instead or in addition the use of an
additive may involve running a fuel-consuming system,

typically a diesel engine, on a fuel composition



WO 2010/ 076303PCT/ EP2009/ 067950 - 23 - internal conbustion engine, in which
case the nethod involves introducing the relevant fuel or fuel conposition
into a coMPREtWEMhanber of the engi ne. The engine is BEEERRYBI0G7950
conpression ignition (diesel) 5engine.-Stith-a diesel engine may be of the
types descri bed above. The present invention will now be further

described by referencs e heidielihew %@p@%%ﬁﬂbe%y'ﬂﬁﬂﬂﬂdﬁbldgﬂﬂﬁﬁ
ot herwi se indicated, parts and percentages aré by vol une, 10and

tenperatureSCQW@qsnuygmwmﬁtqjﬂ:ﬂqmbHSEn@mpbaﬁmbE%amﬁl@nl@ngine Bl ends of a

Fi scher-Tropsch deri.ved_gas_oil pared cont |n|ng di f.f erent
concentrations ofﬁggf% ngN?HEPﬁyP gﬁﬁl Vﬁﬁ%ﬁf and® redgﬁép§s§§eusing
an lgnition Qalductitestod a( IFQEL angelsdriiong theseridded Get ame Nunber

( Dew) accordle%‘to test met hod ASTM D6890/08 (St andard. Test, Met hod for
Det er Ai nat i off BRI o8 SFemmy Saft T Pred d&cHRE AR BONt a0 i ese

200 uel ofl's BAAIDUTHLAN i, SuconSianicaial U ARARREIwe the Lk analysi s

i nvol ves neas e lgnitlon Delay & period of tire,
m | | i seconds enbhetnweers,t hmtsi—m:LdamtfaJ@Ind maea:tarml—awd:ﬁmc_:staaﬁtnt@f

combust i on) t he fuel, C stion in.a.constant vol une er 25and
conver si on 018JhI P (G DN Oé‘ﬁ'gi% ¢ HE TR T tfl(?rnrrulaag) %%ami

186.6/1D (V%Jllrdeafdy ddavalies,dm rtéique&r}g%cfdlm\ﬁes? taHerd armj)lta._azré@\l =
83.99éID-1 512)(-0.658)+ 3.547 (valid for 1D val ues outside the range from

3.3 1B 6.4 nERY W D FE3UBHCHEP2ZI0HTG6 7850 ne . -

In accordance with the present invention there is
further provided a method cof reducing the cetane number
of a gas 0il fuel composition, said method comprising

adding a compound according to formula (I):

(I)
i5 wherein:

R1 to Ry are each independently hydrogen or a Cq-1p

alkyl group, where such alkyl groups may be the same as
or different from one another; and
¥ is a nitrogen- or oxygen-containing group,
20 to sald fuel composition.
In accordance with the present invention, there is
further provided a process for the preparation of a gas
0il fuel composition, which process comprises blending a

compound according to formula (T):



Fromthe expression for DCN, it is clear that a shorter ignition delay tine
I nplies a higher DON val ue, and vice versa. The properties of
Fi scher - WOR8tW768i ved gas oil A 5Swere as shown in TabPETEP203PWSA  Fuel
property Test method Density @15C (gfni2 ©.7848 | P 365/ ASTM D4052
Distillation (C |P 123/ ASTM D86 BP 211 0% 251.3 30% 273.3

(1)

wherein:

Rq1 to Rg are each independently hydrogen or a Ci-1p

alkyl group, where such alkyl groups may be the same as
or different from one another; and
5 X 1is a nitrogen- or oxygen-containing group,
and at least one fuel component, said compound according
to formula (1) preferably being included for the purpose
of reducing the cetane number of said fuel composition.
In accordance with the present invention there is

10 further provided a method of operating a fuel consuming
system, which method comprises reducing the cetane number
of a gas oil fuel composition by adding a compound

according to formula (I}:

(I)

wherein:

15 R1 to Ry are each independently hydrogen or a Ci.1p
alkyl group, where such alkyl groups may be the same as
or different from one another;

X is a nitrogen- or oxygen=-containing group,
to said fuel composition, and then intreoducing into the
20 system said fuel composition.
The system may in particular be an internal

combustion engine, and/or a vehicle which is driven by an



50%297.3 70. 316.9 9 339.1 95%348.6 FBP 355.3 Cet ane nunber >76

ASTM D613 Derived cetane nunber 81.2 ASTM 06890/ 08 Sul phur (ppmy) <3
WO 2010/076303 PCT/EP2009/067950

.,..23__
internal combustion engine, in which case the method
involves introducing the relevant fuel or fuel
composition into a combustion chamber of the engine. The
engine is preferably a compression ignition (diesel)
5 engine. Such a diesel engine may be of the types
described above.

The present invention will now be further described
by reference to the folliowing Examples, in which, unless
otherwise indicated, parts and percentages are by volume,

10 and temperatures are in degrees Celsius.
Examples
Example 1

Blends of a Fischer-Tropsch derived gas oil A were

prepared containing different concentrations of active

15 N-methyl aniline (NMA) and were analysed using an
Ignition Quality Tester (IQT) to determine the Derived
Cetane Number {DCN) according to test method ASTM
D6890/08 (Standard Test Method for Determination of
igniticn delay and derived cetane number (DCN) of diesel

20 fuel oils by combusticon in a constant volume chamber).
The IQT analysis involves measurement of the Ignition
Delay (ID) (the period of time, in milliseconds, between
the start of fuel injection and the start of combustion)
of the fuel by combustion in a constant volume chamber

25 and conversion of ID to DCN by one of the following
formulae:

DCN = 4.460 + 186.6/1ID

(valid for ID values in the range from 3.3 to

6.4 ms)

30 DCN = 83.99(ID-1.512) (-0.658} 4+ 3,547
(valid for ID values outside the range from 3.3 to

6.4 ms)



ASTM D2622 C oud Point (C) 4 ASTM D5773 CFPP(C) -1 1P 309 The
results of the anal yses using NVA are shown in Table 2: Table 2 Sanmpl e
No. NVA (WE2RY)07630gni ti on del ay(ns) Derived cetane nunb@CT/ER200IHEES81. 2 2
100 2.619 -~ 24 -

From the expression for DCN, it is clear that a shorter

ignition delay time implies a higher DCN value, and vice

versa.

The properties of Fischer-Tropsch derived gas oil A

5 were as shown in Table 1:
Table 1
Fuel property Test
method
Density @ 15°C{0.7848 IP 365/
(g/ml} ASTM
D4052
Distillation Ip 123/
{°0) ASTM D86
IBP 211
10% 251.3
30% 273.3
50% 297.3
70% 316.9
90% 339.1
95% 348.6
FBP 355.3
Cetane number >76 ASTM D613
Derived cetane | 81.2 ASTM
number De820/08
Sulphur (ppmw) ;<3 ASTM
D2622
Cloud Point 4 ASTM
(°C) D5773
CFPP (°C) -1 IP 309
The results of the analyses using NMA are shown in
Table 2:
Table 2
Sample No. NMA Ignition Derived
(mg/kqg) delay (ms) cetane number
1 0 2.638 81.2
2 100 2.619 82.1
3 1000 2.652 80.6
4 10000 2.758 76.2




82.1 3 1000 2.652 80.6 4 10000 2.758 76.2 WD 2010/ 076303PCT/ EP2009/ 067950
- 25 - It can be seen fromTable 2 that it is possible to control,
i.e. incre@IBl/ATRE3| gnition del ay and, therefore, decreZSE/EPRYINETNYed
cetane nunber, of a Fischer-Tropsch deri¥%®d-gas oil by the addition of a
5conpound according to forrmula (1), namely NVA Exanple 1 investigates

DCN val ues that age euhshdeskhe RepMRLL1eebaRgRUARER susedsfigr aybonptive
gas oil fuel. The followng Exanple 2 will show the sane effect of said NVA

as descri bed catrdve lwheén eusddidneasar ridrealigbddiieseldefligel agohposi ti on.

Exanpl e 2 i mlar, anal.yses.to thase in anple | were carried out in
whi ch bl ends t(?ferae nc%xr?éréjlec(ﬁeé;‘}sgéel SCfhueel eﬁl\RT/eerecﬁrl%)é ar é}émlbboer{t’aiorﬁcr?g di fferent

concentr at i oS soheactlineag stbNMarived gaB@ifr eRertheesdofitiike difesel fuel B
Mere B ShOW bound Gctording o foriala 1), namely Wi, < 207 Taple s
Example 1 investigates DCN values that are outside
the “normal” cetane number used for automotive gas oil
fuel. The following Example 2 will show the same effect
of said NMA as described above when used in a mineral
10 diesel fuel composition.
Example 2
Similar analyses to those in Example 1 were carried
out in which blends of a mineral diesel fuel B were
prepared containing different concentrations of active
15 NMA.

The properties of the diesel fuel B were as shown in

Table 3:



Fuel property Test nethod Density ex 15C (g/ml) 0.8295 I P 365/ ASTM 04052
Distillation (C |P 123/ ASTM D86 IBP 175 10% 213. 30% 247.9 50% 275

70% WO 2010/076303 PCT/EP2009/067950
I
Table 3
Fuel property Test
method
Density @ 15°C | 0.8295 IP 365/
{g/ml) ASTM
D4052
Distillation IP 123/
{(°C) ASTM D86
IBP 175
10% 213.1
30% 247.9
50% 275
70% 300.8
20% 338
95% 354.7
FBP 362.60
Cetane number 1| 56.5 ASTM D613
Derived cetane | 55.0 ASTM
number D6890/08
Sulphur (ppmw) | 8 ASTM
DZ2622
Cloud Point -3 ASTM
(°C) D5773
CFPP (°C) -7 IP 309

The results of the analyses using NMA are shown in

Table 4:
Table 4
Sample No. NMA Ignition Derived
{Bwt) delay {ms) cetane number
5 0 3.654 55.5
6 2.0 4.060 50.4

It can be seen from Table 4 that it is possible to
control, 1.e. increase, the ignition delay and,
5 therefore, decrease the derived cetane number, of a
mineral diesel fuel by the addition of a compound

according to formula (I), namely NMA.



300.8 90% 338 95%354.7 FBP 362.6 Cetane nunber 56.5 ASTM 0613
Derived cetane nunmber 55.5 ASTM D6890/08 Sul phur (ppmy) 8 ASTM D2622

Cloud Point (C) -3 ASTM D5773 - 27 -
CLAIMS
1. A gas oil fuel composition comprising a

compound according to formula (I):

Rsw XxRa
|

><£/’ﬁ:2
R,

wherein:

R to Rg are each independently hydrogen or a Cy_1g

alkyl group, where such alkyl groups may be the same as or
different from one another;
X is a nitrogen or oxygdgen containing group, and
wherein the gas oil fuel composition comprises at
least one base fuel and at least one Fischer-Tropsch
derived fuel and wherein the olefin content of the

Fischer-Tropsch derived fuel is 0.5%wt or lower.

2. Use in a gas oil fuel composition comprising of

a compound according to formula (I):

Rs§\Rs
i

X Z TR,
R,

(I)
wherein:

R1 to Ry are each independently hydrogen or a Cqi_1g
alkyl group, where such alkyl groups may be the same as or
different from one another; and

¥ is a nitrogen or oxygen containing group,



CFPP(C) -7 IF 309 The results of the anal yses using NVA are
shown in Table 4: Table 4 Sanple No. NVA (%) Ignition delay(ns)
Derived cetane nunber 5 0 3.654 55.5 6 3 0. 4.060 50. 4 It can
be seen from Table 4 that it is possible to control, i.e. increase,
the ignition delay and, therefore, decrease the derived cetane

nunber, of g, mcper ?hr%b%%eloff vebubY nbhenaddiethor AlinBetOBROAYd fuel
according to formula (1), nanmely NVA™ - 27 -
composition,
wherein the gas o0il fuel composition comprises at
least one base fuel and at least one Fischer-Tropsch

derived fuel.

3. A method of reducing the cetane number of a gas
0il fuel composition, said method comprising adding a

compound according to formula (I):

Rs } R
X Z TR,
R,

(I}
wherein:

R7 to Rg are each independently hydrogen or a Cj_q1p

alkyl group, where such alkyl groups may be the same as or
different from one another;

X is a nitrogen or oxygen containing group, to said
fuel composition, and

wherein the gas oil fuel composition comprises at
least cone base fuel and at least one Figcher-Tropsch

derived fuel.

4. A process for the preparation of a gas oil fuel
composition, which process comprises blending a compound

according to formula (I):

Rs Xn-Ra
I
H
X Z TR,
R4



CLAIMS 1. A gas oil fuel conposition conprising a conmpound
according to fornmula (1): wherein: Rl to R5 are each independently
hydrogen or a C _ 10 al kyl group, where,such alkyl groups may be the
same as or different fromone another; X is a nitrogen or oxygen
cont ai ni ng group, and wherein the gas oil fuel conposition
conpri ses ghJ.e3sf. one base fuel and at |east one Fischer-Tropsch
derived fuel and wherein the olefin content of the Fischer-Tropsch
derived fuel isRj. 5%wﬁgoﬁrbowawh.deduaademtayg@sdapgemuek a Ci-1g
conposi tion _conprising of a conpound according to formula (1):

wher ei n: REUY IRITQE e 481 TiEn ddisdh ddifylly JRPHIRSg 8 Yolea thie sapegRiey o
group, wheﬁg 3@ %‘%$QMQQ9EP%3@%£eQQ the same as or different from
one anot her; Xis a nitrogen or oxygen containing group, - 28 -
for the purposeXthredmama@g@mecuetaqgemumbakaahz&gl@rbm@ and at
conpositio in the gas oil fuel conpaosition Go rlses at

| east one a§?§tf8&e H@ CPPRIENEr e SBicL oM G g Pyel .

3. A net ho¢@nunedual) gl 6eh13ne Wb en ahidR P35 Oithel Belk- ose of
conposition, said nethod conpri Sing addi ng a compound according to

formula (I )redupllpgméaeemtamﬁ MRS ra od @@@4@1 ifmigdp epeasiiy teydr egen
or a G -10 alk , h yl the sa as
or different fronf%%gygﬁjﬁﬂgk% s f%fﬁ'c %#@%63%% %rprlses at
cont ai ni ng lgaa@ttp onleo beaied ffusdl ac@NpESilldaet, caed Fischer-Tropsch

derived fuel.

5. A method of operating a fuel consuming system,
which method comprises reducing the cetane number of a gas
0il fuel composition by adding a compound according to

formula (I):

'}4
RS\%//TQbr/RG
E
X Z TR,
R,

wherein:

R; to Rg are each independently hydrogen or a Ci_1g

alkyl group, where such alkyl groups may be the same as or
different from one another;

X is a nitrogen or oxygen containing group,
to said fuel composition, said fuel composition comprising
at least one base fuel and at least one Fischer-Tropsch
derived fuel, and then introducing into the gsystem said

fuel composition.



wherein the gas oil fuel conposition conprises at | east one base fue

and at |east one Fischer-Tropsch derived fuel. 4. A process for the
preparation of a gas oil fuel conpositiff,-which process conprises
bl endi ng a conmpound according to fornmula (1): - 29 - wherein: Rl to

R5 are each independently hydrogen or alO al kyl group, where such

al kyl grougs may be thecsapRsatieh,didkker ﬁ‘t@thtj"doWP?O@E@%hﬁﬁco;@@gng{
X is a nitrogen or oxygen containin group, and at [east one
conponent , teapaycOdps dPé@@@ﬁdmﬂgCt@lmérwﬁﬁaeeﬂ)SﬂﬂéféﬁaBEySbepng

i ncluded fer %hgugﬁrgg%%ﬁgses du 1%%eﬁh%a% ﬂglnunber of said fuel
conposi ti on, as ol uel” “conposi tion conprises
at | east one base fuel and at Ieast one Fi scher-Tropsch derived fuel.
5. A et hod of operating a fuel consum ng system which nethod

conpri ses reduci ng thé& CEFRRELfdRBer V6E a"G4ECGi PTT REPCESRpBSFPrEANTy
addi ng a ceEpauRd o#C¢RLdiRg @ iher LA ! ).vheB'e 41 lsa)ldv‘@‘g%%h@r Rl to
R5 are each indépendently hydrogén or a d - al group, where
such al kyl Tyepgps ﬁaylwedtﬁ@eéanﬁ as ges @uﬂtekemDSEn@annBa@hbhher X
is a nitrogen or oxygen containing group, to said fuel composition,
said fuel conposition conprising at |east one base fuel and at | east
one Fisches-Tropschadesinweditueh, ase tﬂ%ﬁhbﬂtb@dp%bﬁgsbnh@cbﬂaln
system said fuel conposition. - 30 - 6. A conposition, use, ﬁod
or process “RcEBVAPAG P65 &R§ éfeﬁﬁélﬁﬂe§ééﬂﬁé cl ?ﬁﬁlﬂhéﬁéﬁnc§@P@u§@

| east one basebuel eeMRLLRES-A (@) esel Whagenlyehn1lneh cOMpOSI tion,
use, method or procCess accor |ng to any o e prece3|ng cl ai ns
wherein said Fi scherTropsch derived fuel |s a gas oil, kerosene or
napht ha. 8. A conposition, use, nethod or process according to any
one of the preceding clains, wherein said conpound according to
formula (1) is Nnethyl aniline.





