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FUEL COWPOSI TI ONS The present invention relates to
di esel fuel conpositions and to their preparation and

waos@s/02@s34 wel |l as to the use of certain types BET/ERBI6/065231

in fuel conpositions for new puyposes. Typical diesel
fuels conprise liquid hydrocarbon mddle distillate
fuel oils having boiling points fromabout 150 to 400

"C. Conventionally they g g ggﬂgggrived. It is

al so known, however, t Pk éﬁﬁﬁ é el s the gas

oi | reaction products of Fischer-Tropsch nethane

condensat.j on _processes, for exanple the proces nown

aa Shel I TN R G- T8 St TSt Ly i MSTS® (VAT Ae But Ui et

al , conhes Shedhs Ml €0 Diisd i # |t ay N NS I n Presess"as well

paper delivered at the 5th Synfuels Wrl dw de
Sy nbost anyhe\dsss ngf ore DR INGviderof1 9881 side &b t he

Nov : | cat.i same title from
She?%*%%‘gf%%frgéglﬁﬂé%%%% npany Ltd, London,

UK) . Thegei&aschessdr opsehs desmpyeitsgabi@ils, h kioyda BSon
GIL ("Gas-To-Ljguid")_diesel] fuels, are |lowin

undes ﬁ?ﬁ%@lﬂfwl%ﬁp%h%%t%l%% HS SR Phting i irgent rom
and; s @rel s ¢St AN @ S0 hawiey d ovesn AeNs i ¢ & éf@%éﬁ%feum
petrol eum derived counterparts. A s a result, they can
be d¢ehded. with conventional petrol eum derived diesel
fuels to,.reduce veh]iqg:I enenp'lssi ons articular

parti cul af s ant Bl ac(ﬁwshok%v,quee%’,elégo SSUth ShTest ohesis

beitige cDSEdY]l reaction products of Fischer-Tropsch methane
condensation processes, for example the process known as
Shell Middle Distillate Synthesis (van der Burgt et al,
“The Shell 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 Ltd, London, UK).

These Fischer-Tropsch derived gas oils, known as GTL
(“"Gas-To-Liquid”) diesel fuels, are low in undesirable
fuel components such as sulphur, nitrogen and aromatics
and also have lower densities than their petroleum
derived counterparts. As a result, they can be blended
with conventional petroleum derived diesel fuels to
reduce vehicle emissions, in particular particulates and
black smoke, levels of such emissions being closely
linked with fuel density.

It has now been found, however, that GTL fractions

other than gas o0ils can successfully be blended with



linked with fuel density. It has now been found,

however, that GIL fractions other than gas oils can
wgeoamcaseBul |y be bl ended withconventi onal refiPEr/EP2006/065231

diesel fuels to yield a fuel-cbmposition with

desirable properties. According to a first aspect of

t heo BFaSednd NVt i iy tdid el sy ided, e fded fuel
composition containi ng a blend of a

naprm@%momr%b@trﬁwm}@eﬁ cﬁl@éﬁrtb?e%% fuel and a
Fi scherg [
conposi t(?-%cglp%% g%ab ﬁk"e% C%Eeal ns a&g?ﬁﬁer nIﬁwopsch
dernweadt: gas, oilenms Esk;bmxolldﬁﬂrmrmxﬁl ddrepdatet i on
co osition is an aut onotive fuel
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conposi tion. The non-Fi scher-Tropsch derived diesel

basee¥ ystodudt . typically be a petrol eum derived di esel
(i.e. s oil) base, fuel eral |t be any
sui t abl ?i%{ %o%ﬁltdlr %%]ﬁe?ﬁ‘%%( T3tT Y %(u oi |
Mﬁéﬁﬁe@le@s&etd@i‘Mﬂ deds elll ﬂJCiI lﬁl@h@ <W|>r’nﬂ>onent.
typi cal | y have boiling points within the usual diesel
range ofhashieb %@P@ltb@beﬁi@@ewzﬁﬂaﬁed%rﬁu%@tlve

Th&@las aﬂ@%lmn bemc?fe,gaﬁ]fé@éfé‘b §<¥Pt@§e‘; i caldy internal

deri ved, as It 1s not Fischer-Tropsch derived.

Theotiaset foel emgimet ypicst | yrébecaal dentsiiy & rahedel/sfuel

tocgmpogltm 3, preferably from0.8 to 0.86 g/cm 3 ,

at

The non-Fischer-Tropsch derived diesel base fuel
will typically be a petroleum derived diesel (i.e. gas
0il) base fuel, but in general it may be any suitable
liquid hydrocarbon middle distillate fuel oil whether or
not petroleum derived. Such fuels will typically have
boiling points within the usual diesel range of 150 to
400°C, depending on grade and use. The base fuel may be
organically or synthetically derived, as long as it is
not Fischer-Tropsch derived.
The base fuel will typically have a density from

0.75 to 0.9 g/cm3, preferably from 0.8 to 0.86 g/cm3, at
15°C (e.g. ASTM D4502 or IP 365) and a cetane number (as
measured by either ASTM D613 or IP 498 [IQT]) of from 35
to 80, more preferably from 40 to 75. It will typically
have an initial boiling point in the range 150 to 230°C
and a final boiling point in the range 2350 to 400°C. 1Its
kinematic viscosity at 40°C (ASTM D445) might suitably be
from 1.5 to 4.5 centistokes.

A petroleum derived gas oil may be obtained from

refining and optionally (hydro)processing a crude
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15 C (e.g. ASTM D4502 or | P 365) and a cetane nunber
(as neasured by either ASTM D613 or IP 498 [1QI] ) of

wo e@modB34 o 80, nore preferably from40 to 75.PCT/ERR006/065231

typically have an initial borling point in the range
150 to 230 C and a final boiling point in the range

2%k 100 ¥l "$outdes. Kinemdy od/is@sidle dadbO (AHMm
D445) mght_ suitably be from1.5 to 4.5 centi stokes. A

PR AR dEFeV et Gas Fief s bR herk 13 drend of
r eéé*vnéﬂgl ocpfl %é’é’ ér{ydcgkg% ﬂ{@&eﬁlﬂge areflr?ery

crudepetrof eum sour ce. € a single gas ol
stpmsﬁvt\mm&ﬁlﬁfmm@rmem1mr@owmesﬂmm@1es of
bl en of seve;@r as oil fractlo obtalnedlnt

reft U FErent Vs ST HY FHUtRs “racuum
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gas oil, vacuumgas oil, gas oil as obtained in a

t HeoRE ST akkdy ??@)CTE%ESVY | Gxfhke &Wdlﬁe%ﬁ/ydc%il’eefbl iz a
{
g?ﬁf&ﬁ&“ %%%%i&ﬁ? éfﬁé& éﬁfﬂﬁqé nltéhtié ééﬁ%%ﬁ%d

as o roma rocrac

pet r&rh eurhgerovestlgas wiit rrayop:tomsma]sley saargaetae:tlé)hrettﬁarlved
deri ved, kerosene fraction. A n exanple_of a petrol eum
deF3 T R h Y oFPMREL SE FRHE sﬂ’?@%%%u“i %%%Je‘?(ge}?er%\%ﬁ%%
W ¢l have, a density from0.800 to 0.820 g/cm 3 at 15C
(ASTM D4502 or I P 365), a cetane nunber (IP 498 [1QT])
of gr edhmrexdrapl 101 aaTLQEStml@%Gi@rin@sgis!\STM D86 ar

%} angla Ki rratl C. Vi ASTM

ot et Lantre iel, Tl tiEh BT Saten from

nag i @@l to 0.820 g/cm3 at 15°C (ASTM D4502 or IP 365), a
cetane number (IP 498 [IQT]) of greater than 51, a T95 of
285°C or less (ASTM D86 or IP 123) and a kinematic
viscosity at 40°C (ASTM D445) from 1.2 to 4.0
centistokes, as defined by the Swedish national
specification ECL.

Such gas oils may be processed in a
hydrodesulphurisation (HDS) unit so as to reduce their
sulphur content to a level suitable for inclusion in a
diesel fuel composition.

In a fuel composition according to the present
invention, the base fuel may itself comprise a mixture of
two or more diesel fuel components of the types described
above. It may also contain or consist of a vegetable oil
or other so-called “biodiesel” fuel.

By “Fischer-Tropsch derived” is meant that a fuel
is, or derives from, a synthesis product of a
Fischer-Tropsch condensation process. The term

“non-Fischer-Tropsch derived” may be interpreted
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specification EC. Such gas oils may be processed in a
hydr odesul phurisation (HDS) unit so as to reduce their

wa@moploen23content to a | evel suitable for incl uBCTYRPI0N6/865231

di esel fuel conposition. In a4 uel conposition
according to the present invention, the base fuel my

| tetdr &Iy Se 2 M sdnE e Brdpddd WMriEE diesqhad UElso be
conmponents o f the types descri bed above. It may al so
corrfmrret ot ¢ GFL Lfurlget abl e oil or ot her

so- cal lfﬁg "hi odi esel” . "Fl.sc - Tr.0ps
derived" 1 sﬁnsg%#] ﬁ]%?g%&# ure c|tsl,<$f?)r e\f'el]{/tgés) éf:r obrﬁ)n a
sydriesi Ge parodl dotdwdgen Hrstoh ereriyep Seiie tondens:lt iwn

process., The term "non-Fi scher-Tropsch derived" may be
i rﬂaeﬁfrs Ié’o%'cck&f‘g%cf@ru?ow F scher-Tropsch derived fuel

may al so(dke fefighred t@ms)a Grhufoel. ndhe,
Fi scher-Tropsch reacti on “converts”carbon nonoxi de and

hyih agen prdeedongef abhaipprastieddey @aralfdétniand typically
hydrocarbons : n(CO + 2H2 ) = (-CH2 - %n + nH20 +

hedlt eIV AHRE pra Rt Wresin(@phr optT dte TR df y Rredrrably
typical ly, a4 - t ese (& C

, pre?lé(% ab y @7?@%@%5 C) Lz%%% o?e pgreeg%u%gl(%(g.%gp'S

t EddDeharly prafer &l yodR) t o Bdhegon : caghlbrogernoxide

CaHOL TSRS ol 95, ST R 2o e b, opl gy

thensel ves deriied i NetbE 1@ Higany ErSfemh A PathemseBred be

eléeﬁqvg n%igﬁlggganic or inorganic, natural or synthetic
sources, typically either from natural gas or from
organically derived methane.

Gas oil and kerosene products may be obtained
directly from the Fischer-Tropsch reaction, or 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, e.g.,
GB-B-2077289 and EP-A-0147873) and/or hydroisomerisation
which can improve cold flow properties by increasing the
proportion of branched paraffins. EP-A-0583836 describes
a two step hydrotreatment process in which a
Fischer-Tropsch synthesis product is firstly subjected to
hydroconversion under conditions such that it undergoes
substantially no isomerisation or hydrocracking (this
hydrogenates the olefinic and oxygen-containing
components), and then at least part of the resultant
product is hydroconverted under conditions such that
hydrocracking and isomerisation occur to yield a

substantially paraffinic hydrocarbon fuel. The desired
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sources, typically either fromnatural gets or from
organically derived nethane. Gas oil and kerosene

w@ewdoet234 may he. obtained directly fromthe PCI/EP2006/065231

Fi scher-Tropsch reaction, or-iGndirectly for instance
by fractionation of Fischer-Tropsch synthesis products
Ohalsr @Mhyaeiieal(@d maschebsERRreEh SYHat heYlsted for
products. Hydrotreat ment can invol ve hydrocracking to

adjngsancive thoidlistg llatgen(see, e.g., GB-B-2077289 and
EP- A-O 3 d/ [ ion Lan
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glp@n@rmtsb irdrs a@fi dor, ardhed apdcaf, f idist iER-aA1 3583836
escribes a two_step hydrotreatnent process jn which a
FICS@ITer. I GI5SER POyatHResio8 / priciEE iS¢ s A subj ect ed

tg RGBS, o%alﬂzn‘ii)%r SRNHAIORS Fell thhathd hroperties

undaer goes substantlal Y no i soneri sation or
hydr dtrssdiemd ropsich Iw:dld@gm@@uem e dicdfs . nias depcribed

A G Fodt it AGRRED 10 h A Bran/ertes under

condl t |%c%lcr<baltréﬂty§t)§jrﬂaﬁf aHd 7 sy d-Seddatderthesis
occur to yield a substantially par, aff| ni ¢ hydrocarbon

L @l p fdesia éwgﬂ@%nb%ﬁqw ey Sfosaqipdntairally
St4
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el en ed hudrare for Mg oy be. ol vst 49

PregeluCtsss s A dlegfdddied and 4)

An example of a Fischer-Tropsch based process is the
SMDS (Shell Middle Distillate Synthesis) described in
“The Shell Middle Distillate Synthesis Process”, van der
Burgt et al (supra). This process (also sometimes
referred to as the Shell “Gas-To-Liquids” or "“GTL”
technology) produces middle distillate range products by
conversion of a natural gas (primarily methane) derived
synthesis gas into a heavy long chain hydrocarbon
(paraffin) wax which can then be hydroconverted and
fractionated to produce liquid transport fuels such as
the gas oils useable in diesel fuel compositions. A
version of the SMDS process, utilising a fixed bed
reactor for the catalytic conversion step, is currently
in use in Bintulu, Malaysia and its gas oil products have
been blended with petroleum derived gas o©ils in
commercially available automotive fuels.
Gas oils and kerosenes prepared by the SMDS process

are commercially available for instance from Shell

companies. Further examples of Fischer-Tropsch derived
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for instance in US-A-4125566 and US- A- 4478955 .
Typi cal catalysts for the Fischer-Tropsch synthesis of

w@anoaftized c hydr ocar bons conpri se, as the cat aP@I/ERBN6/§65231

active conponent, a netal from Goup VIII of the
periodic table, in particular ruthenium iron, cobalt

Orgdl Chkiels Std tadd @ saied rate st s e deses e § 0513,
i nstance in EP-A-0583836 (pages 3 and 4 ) . An exanpl e
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aIWC{SDu-pT]a})834GI'61,I HPrRooEsS8 {64 15,0 momam,er red to
as_the Sh "Gas- Jo-Liquids" or "GIL" technol ogy)

pr%ﬁe%l rr%ﬁﬁ% %?%tq%pa’c%zor%?g% products by
conver sion; Oft @ N3t Wil BeschdF TR d oh ptdang

deri ved synthesis gas into a heavy 1ong chain
hy%nrmlbo”fmwkafdemvavhxfm dra%aﬂﬁseféhia&ely no, or

hydr oco er d fract |on d qui
tr%l}]&s)egtor %ﬁ; sfsuc Sas ‘the as 0| S usea%’ en S[f%“é%?unds

f uedn OIS t1ohSe He et Sd s f & drb tﬁwa&tprwwlsons for
utilising a fixed bed reactor for the catalytic

cmlﬁ%n%%‘iﬁh | Rty 3R rﬁ{%ethﬁ’freswﬁ% gpmoved from
Al Saaseald pradietshay &P&%@Jm

rlved gas oils in comercia
a\mm@ﬂ)ites audontrwe ¢lietSfeGasomi ¢$tahdsﬂ<qp@sﬁ¢ussance, in

AR L 2R T Rt anEe TTGTT LoTDar o 97 P her
exanpdesi®h . Fi scher-Tropsch derived- S -

Further, the Fischer-Tropsch process as usually
operated produces no or virtually no aromatic components.
The aromatics content of a Fischer-Tropsch derived fuel,
suitably determined by ASTM D4629, will typically be
below 1% w/w, preferably below 0.5% w/w and more
preferably below 0.1% w/w.

Generally speaking, Fischer-Tropsch derived fuels
have relatively low levels of polar components, in
particular polar surfactants, for instance compared to
petroleum derived fuels. It is believed that this can
contribute to improved antifoaming and dehazing
performance. 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 low levels of
both oxygenates and nitrogen containing compounds, since

- all are removed by the same treatment processes.
A Fischer-Tropsch derived kerosene fuel is a liquid

hydrocarbon middle distillate fuel with a distillation
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gas oils are described in EP-A-0583836 , EP-A-1101813
, WO A-97/ 14768, WO A-97/14769 , WO A- 00/ 20534

wOAOOR8L0535, WO-A-00/1 11T b, WO-A-OO |11 17PCT/EP2006/065231

WO A- 01/ 83406, WO A-01/83641- ,7 WD- A- 01/ 83647
WO A- 01/ 83648 and US- A- 6204426 . By virtue of the

Flr%q{gﬁar -SUIARIER, AQREESISi0 & d iRl - DreRsahAef iRt 145 to
fuel "has essentially no, or undetectable |evels of,
SRR E, amteninredgerabloo fpinds dimt #5018y athdseem 150 to
hef.eroat ong t to_act. as pgi sons .f Fi.sghere S
ca 55 o Endlare B & IR U o e g AR
gaxdreacho i et yifeld jaddidricendrdwenafd tty 10 t@rfer a
of effect on catal yst performance, in fuel

cFISiA oMPTIPVECAET dAREP I FHRE Prds &t irRermdbrko
Furd s afélhea '%g?afte;l- WAOPSC OGESE- B HSUaldY initial

oper ated produces no or virtually no aronatic
c dpidnietd poifhe iar o fieoxaldontfarmm df4 G 1 SIAETC Trmopsth

derived fuel,_ suitahly det 1 ned _by. ASTM D462

WIS TEAS 5700 TR 5 TRy, Aty o 4 e
W 3R TE - dH iy aldng el o 0.0 Windeanieradley fuel
speaki ng, Fischer-Tropsch derived fuels have

r elenparEn d GWgle\aE SWIPPHT amidgigsiierand grpmatics.

Dot ol dth M S T e AT R i Ry

COd | Dend Oy MF Opash ant73 d agdri (g7 @ndg delfazitngs“c - for

performance. Such pol ar conponents may include for
instance from 0.730 to 0.745 g/cm3 for a narrow-cut
fraction and from 0.735 to 0.760 g/cm?® for a full-cut
fraction. It preferably has a sulphur content of 5 ppmw
(parts per million by weight) or less. In particular, it
has a cetane number of from 63 to 75, for example from 65
to 69 for a narrow-cut fraction, and from 68 to 73 for a
full cut fraction. It is preferably the product of a
SMDS process, preferred features of which may be as
described below in connection with Fischer-Tropsch
derived gas oils.

The Fischer-Tropsch derived kerosene fuel product as
used in the present invention is that produced as a
distinct finished product, that is suitable for sale and
use in applications that require the particular
characteristics of a kerosene fuel. 1In particular, it
exhibits a distillation range falling within the range
normally relating to Fischer-Tropsch derived kerosene
fuels, as set out above.
A fuel composition according to the invention may

include a mixture of two or more Fischer-Tropsch derived

kerosene fuel products.
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exanpl e oxygenates, and sul phur and nitrogen
cont ai ni ng conpounds. A low | evel of sulphur in a

wo-e@alozn23dr opsch derived fuel is generally i ndPCHEP2006/065231

of low |l evels of both oxygenat®s and nitrogen
cont ai ni ng conpounds, since all are renoved by the

sane t rreatiRiHe PIOERSSas d Rt hls Wiopstb el inkesuitable
kerosene fuel is a liquid hydrocarbon m ddl e

dify 145 @9 eldigIH Luflst i 11T OMARTE S UIQ@BIRE f r om

1 - : [Qed T ol %5;_(:,

pre j{ecsr:kalgcla‘/;)' ?%)rm 1%583%@%5%5 oCvg/{r];\]' ?O ?igr# 1 to 21%86[%6(? f.)

| tshwdld heheref driendlaboida ingi rgpipviofs twigilcal [tyhd rgmpical
13%t0126 C, f&{ instjzlgﬂc)e from190 to 210 OC for a
PSR Y o "OerloetEF 1 actT ot BT 1FAM 2402 ¢ o-°
260 £ d abr ardompical ©d Wiloaut " fo av@ﬂlorbuiltta?oléf]iﬁé\aé a 90%
boiling point is preferably from 140 to 160 OC, nore
prvefve raigt i ¥ ragmi o 5 erep st uge ARfai o Xthere T Hhseh
derive es te ' desj f .
corrpongsn ?’rasu J alsrg sapucldcp Igég?cnél tq'ﬁ oﬂgkgn&%n?%eg%afi%%%%lon’
Fi &5 cinies e Hes 10 pRiedp ket | dkexeli <keed apeneo fluedi r @ity dfsata

density of from0.73 0 to 0.760 g/cm3 at 15 C - for
i ntatce’ $F om0, BRI MR/ st 1H1S a7 itar e ut

fracton,and {0 om0s73%0d oy e 76 R SedQp B, fal | T&dlde 953

fraction. It preferably has a sul phur content” of 5
ppmiw { paff tsa et £ imid i compynewti ghtyrefetalsky iso- and linear

particular, it_has a cetane nunber. of from63 to 75
P RAEh S | B DT TS E et OB (T T oiormal
angh F A OM B8 01V sdDralsl Wb Srdatfdcthan.ol3 4sd may be up

preferably the product of a SMDS process, preferred
f 2@ uk s FHEitvdp h@yl%ef%@m 2 to 6. The actual value for

this ratio will be determined, in part, by the
hydroconversion process used to prepare the gas oil from
the Fischer-Tropsch synthesis product. Some cyclic
paraffins may also be present.

A Fischer-Tropsch derived gas oil useable in the
present invention will typically 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, preferably from 2.5
to 4.0, more preferably from 2.9 to 3.7, centistokes at
40°C; and a sulphur content (ASTM D2622) of 5 ppmw or
less, preferably of 2 ppmw or less.

Preferably it is a product prepared by a
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



descri bed bel ow in connection with Fischer-Tropsch

derived gas oils. The Fischer-Tropsch derived kerosene
wo p@b/opreduct as used in the present inventi onPCEHEPIVAE/065231

produced as a distinct finisheld product, that is

suitable for sale and use in applications that require

t heei paid+ ct s @hafaadiedd & igfodict kesosaiecdiued .ad n
particular, it exhibits a distillation raje/ge falling
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mpotdmf@ss)fsmm o3 thate cFésmﬂ‘tkémedl’rhpsE:E’rme(rﬁ'a/:eBB6 (see
ker.osene f uel oducts. A Fischer-T o S erived ga
SIS o B DI H S e e OB A nes 8 cne
C OROASI S d P4 1 SN B d tyay FE A NSA BIECRo IRV Wldes 4 to
greater, thereof) ‘should therefore have boiling points

}I\d@hiaﬁ@h@?tw cexrand ke @ﬁJeEP(A'g%%S%W@) range, i.e.
Slruotmaglb"ig/) %ave P ‘%ggﬁ%wg%la({gﬁ&]t QIQ%rE‘%‘?J?P({e\Ean may

frome Bde tH Bikcdre & twadl o mdsnceacmmdaéncermpéblt h&erived

present invention, a Fischer-Tropsch derived gas oil
Wi 938 cOhsF st of at | east 70% w' w, preferably at | east

80% w m% f%%gbﬁlde§9§édggé?&é¥henP@él product,
preferably at ast 9 w w, of paraffinic conponents,

praﬁ@raumilfyoth@r el | corepongat 651 i preesThie Weighe ratio
gr%éﬁé?g?%gﬁno %1%%8sﬁgé£%%ypa{ff£enfn 1qu1& EgP$y b
ambient conditions.

The fuel composition will preferably be, overall, a
low or ultra low sulphur fuel compositicn, or a sulphur
free fuel composition, for instance containing at most
500 ppmw, preferably no more than 350 ppraw, most
preferably no more than 100 or 50 ppmw, or even 10 ppmw
or less, of sulphur.

Where the fuel composition is an automotive diesel
fuel composition, it preferably falls within applicable
current standard specification(s) such as for example EN
590:99. It suitably has a density from 0.82 to 0.845
g/cm® at 15°C; a final boiling point (ASTM D86) of 360°C
or less; a cetane number (ASTM D613) of 51 or greater; a
kinematic viscosity (ASTM D445) from 2 to 4.5 centistokes
at 40°C; a sulphur content (ASTM D2622) of 350 ppmw or
less; and/or a total aromatics content (IP 391 (mod)) of
less than 11.

A fuel composition according to the invention
preferably contains 50% v/v or greater of the

non-Fischer-Tropsch derived diesel base fuel, more
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to 12 ; suitably it is from2 to 6 . The actual val ue
for this ratio will be determned, in part, by the

whyaroznsyer si on process used to prepare the geeT/BP1006/065231

fromthe Fischer-Tropsch synthésts product. Some
cyclic paraffins may al so be present. A

Fiscddra10psady deft e pasais, gﬁ@@m&é biAde RISSEM 53 v /v
invention will typically have a density fromO0.76 to

0.979 FyFReF atonl BBV /b etgnraiRmbar (S DeI3)greater,
greater, than 70, suitably fram /4 t .48 Kkine | £
vioslgo%:‘q T \?gl' l\ﬁﬁfzkﬁraf r%rm SLrZr’Q"t'\'Ef ‘QL%I? %réeaf%rrg’blcilr"ﬁr}o"rﬁ’/ v or

2.<j3ie§60:te4rk03r mﬂ?‘ro\pﬂ’\gfcﬁf ajdﬂeatfé’lﬂm 2rtee tnax3imym concentration
centi st okes at, "C, _and a sul phur_content (ASTM ,
DﬁZﬂh%fn@‘pFﬁnﬁﬁktﬁr1qQ§§?s‘ﬁ? é#eerrla‘fﬁ%/ %?esf]pmeorfuel 18

| 55 dB0f IRl Yy dds i8R Praduct it epat ad Dyh&r-

Fi sc er-%jr opEgc net°r1an/e condensati on reaction us?rn%pSaCh
hytkogerd deedoh baosoxdwel meay dofpiessnt han thé, range of

prefer y_less, than 1. 75 nmore preferably from0.4 to
1.%0“3:1 !to%aﬁqi/ sfng Fé“ée:o&br%cf’fmgo‘“ﬁlt]:{ ik t’%%f%lf/%‘flfesent
SWitabyn driceM dhcdames heess 0dd addiecht r&M B scher -Tropsch
hydrocrackedFi scher-Tropsch synthesis product (for

i e akced abuefeserTRrrrns GBFB- PoT7ieded o/ Gkscussed below.

EP- A- Olﬂﬂe87f§aye Qo0 £ BEENRLARL il YL AW O 7/ o

two- stage ro ersi on process su
dGSWéiE&ﬁbhérEdep@5B3£§ﬁi%®®éke¢mmeﬁe.fweﬂtﬁmodw¢ter
MG T IR S
t hes exgdml 25, a0l F& AndB83886F e Autb Ul uS OFPOBES I /v or up to
according to the invention may
10% v/v. 1In some instances, it may be suitable for the
fuel composition to contain up to 8% v/v of the
Fischer-Tropsch derived kerosene fuel product, and
preferably up to 6% v/v or up to 5% v/v or up to 3% v/v
or up to 2 % v/v. In a particular embodiment, the
concentration of the Fischer-Tropsch derived kerosene
fuel product may 2% v/v or less, for instance, as low as
1% v/v or 0.5% v/v or 0.2% v/v. Suitable concentrations
may lie in the range from 0.5 to 20 % v/v, such as from
0.5 to 18% v/v or from 1 to 15% v/v.

The precise amount of Fischer-Tropsch derived
kerosene fuel product used will depend upon the desired
fuel characteristics. For example, where high power
acceleration is required of the fuel, the amount of
Fischer-Tropsch derived kerosene fuel product included

may be low, for example in the range from 0.5 to 5 or 10%

v/v, such as from 1 to 3% v/v.
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include a m xture of two or nore Fischer-Tropsch
derived gas oils. The Fischer-Tropsch derived kerosene

wo e@b/opreduct, and any ot her fuel conponent (SPCPERBE6065231

in the conposition, will suitdbly all be in liquid
form under anbi ent conditions. The fuel conposition

Wil priedesedt y deerOVesaldenst dpW Orrafdived OWo ensure
sul phur fuel conposition, or a sul phur free fuel

coMRIbSTRR L © fiRL §5iInthe kBRI AN 6 - Rt BoT-Ppeay, from
pref.er afg%/f%,wqﬁag%tg@ 296 Ppy nost preferably no
or pp

nore t han . or even 10 ppnw or | ess, of
sul phurThaWBrel tdmmgarsl t composy te@rtd sn arp atd Bk iwer of a

di esel. fuel conposition, it preferaply falls within

A T SR S TP ot 1 TR TS AR st

f of 9 xanp) gpﬂ%é% up les Ui d abt y3 sy a; dafiskd Yofd Rably
0.82 to 0.845 g/cm 3 at 15 'C, a final boiling point
(ASTMIDEH) @f BBOEDC ¥ VESOT ale @kl hunberol ASTMo 9%
D613) of 51 or gyeajer. a kKinemaiic,yiscosit TM . .
DIk} 7% o 2% P4 B Eiom e RESE Ty PR dopdiitbarion

cant eftie (ASIMMER6P2)podh 3B Ppsdv s | @B, BhddOEsént, may
total aromatics ccon}ent (IP 391 (nod) ) of less than
110€ 2% ukPW TSI T4 n HREFFHRTRI G0 2hel PRVRRtTBnV/ v, for

preferably GQmt ai sy SH20yfy OF Hreates Pox&e%é‘eo.z% v/v.

non- Fi scher-Tropsch derived di esel base f ,
no$epr & be abdycad@sat voms mreat b2, iyetherorange efepmbd y5 to

TSP, SR ElamSle SV %o EE S, o PR WLYe By

from 2 to 30% v/v such as from 2 to 18 % v/v, preferably
from 3 to 15% v/v for example from 5 to 15%v/v.

A particularly preferred compositicn contains up to
20% v/v (say from 0.5 to 20% v/v, more preferably from 1
to 15% v/v) of a Fischer-Tropsch derived fuel blend, the
blend containing both a Fischer-Tropsch derived kerosene
fuel product and a Fischer-Tropsch derived gas oil. The
ratio of the kerosene fuel to the gas oil may be from
1:10 to 10:1, for example from 1:5 to 5:1 or from 1:2 to
2:1. Particularly suitable ranges are from 1:5 to 1:1,
for instance from 1:3 or 1:2 to 1:1. A blend containing
a Fischer-Tropsch derived kerosene fuel product and a
Fischer-Tropsch derived gas oil is ideally incorporated
into the overall fuel composition at a concentration of
from 1 to 50% v/v, for instance from 1 to 30% v/v,
preferably from 1 to 20 % v/v, and more preferably from 5
to 15% v/v.
Another preferred composition contains no

Fischer-Tropsch derived gas oil, and so a Fischer-Tropsch

derived kerosene fuel product is used alone.
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or 90% /v or greater, or 95%/v or greater, or 97%/v
or greater or 98%v/v or greater. The maxi num

wa@oengeni2sat i on of the non-Fi scher-Tropsch deri REEP2006/065231

di esel base fuel is suitably 4p to 99%v/v. Thus the
non- Fi scher-Tropsch derived di esel base fuel may be

presentaliin ddigdrdaf iQnd F A1 3w/ shha apuite
will suitably represent t'he bal ance once the desired

armigitebfas pesrcqmtagaﬁo@ﬂw e |W%Uelf1@§lnp¥mmssltalr@
i ncl ud
contain eﬂq %8%%51\5/ 33}4 the %[Esc%lgsféhle%g@g%%erl ve
ggf;slsc)&rmé uﬁlelprp:t?bmic;t,praafcbrzaﬁ)lgregeﬁto oo tdre up to

ov/v, nore preferapl % v/v, and et nor.e

pricfshas ;F‘{RPJtJ G 2% %ﬂ(ﬁawlﬁo BobY [9EP 7R Kbhbe chosen

' N aie8sre | dnd@c e Ridah) e ddaddendsd r CoprsH # 00
to contain up to 8%v/v of the Fi scher-Tropsch deri ved

ke\ra)]smneirta/bétbr prgRicty e lanhigy @mmwleeqa afo B Wyewnll
up.ta 5%yv o) to 3%/ % v/

DT AT ete (HE TS R o | for

Fi sededndé qpﬁ@{hrdafm@r&ﬁps&merégﬂawm Ughe dBi @9 ions .

viv or less, for instance, as low as 1% v/v or 0.5%
v/v or B.dvesY . flgalt%@%b%@hﬁ%&@%ﬂsn%sm%euwesent

1 }I\F%E]tglOIgr J]_%O})t’f}é/fv I"ﬁ?’sf{rﬁ)n%@dﬁtf& to the

or fr preci se anmount of
Fi m@1§¢m@sm@m¢w@bmmmée@bm@m1 used the

Al Scpend spon, (e desh ad [y characteristics, For

the fuefhet®§s§nPM@i ﬁéy itself be additivated
(additive-containing) or unadditivated (additive-free).
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
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
to diesel fuels at levels intended to reduce, remove, Or
slow the build up of engine deposits.

Examples of detergents suitable for use in fuel
additives for the present purpose include polyolefin
substituted succinimides or succinamides of polyamines,
for instance polyisobutylene succinimides or
polyisobutylene amine succinamides, aliphatic amines,
Mannich bases or amines and polyolefin (e.g.
polyisobutylene) maleic anhydrides. Succinimide

dispersant additives are described for example in
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Fi scher-Tropsch derived kerosene fuel product included
may be low, for exanple in the range from0.5 to 5 or

wa e weoz34 such as from1l to 3% v/v. However, WhPCEEPDWMG6/065231

density is required, to ensur&3low vehicle en ssions,

hi gher ampunts, for instance from5 to 15%v/v, may be
preaf el afd o o sThes i el o 16omes | tepan s 2000 aiFp UP ded 3006,
v/v of a Fischer-Tropsch derived gas oil, for exanple

f ERNAL Q55 749% Wnd Wi S&fi28 0 tRe40 ol 30 \gngferred

f . . % %
TR B 0 A0 ARy oo, 0%

o VIV Or vV or v/ v.
Th>lsanesiiyaldren safcdiitinfideaher - Tropsch derived gas
oil, if present, may be as |low as 2% v/v, for exanple,

as | ow ¥ PRAYNEVE JeY (R FRHET & TRSHEF
SVL{l S IPW A% Zf@tvax\égerﬁe{i tBllng, 1cancent ratd,ons; dpy

lie 1nthe range from(0.5 to 50% v/v, for exanple from
1 drthb09%nd v, detmrzesui tealg y ko2 dteB@haral simtnalgiehyde

from2 to 18 % v/ referably from3 to 15%v/v for..

e ito R .dfsrﬁ))&ﬁ%.a%rb%sr t {ec'lﬁ 'arlﬁclllybe?ce{feerr_rnéo ified
Cgiﬁl%ill&fhrﬁémtﬁli@qilﬁldr@ 2%t d saye e Ourdeers)
20% v/v, nore preferably from1l to 15%v/v) of a

VIV,
Fi exiter -2rropackherer) vebsafs H8hd, dfeldiepgl nitrate,
cant ai nj h l.scher-T. f (
o0 oot e e R, TR T o

Thes ratd D0 a9 d her keslosene? f Uueind @21 heo gaslwonh 3yl bee 21) ;
from1:10 to 10:1, Ior exa&pl e from1;5.t

1:30%y 9t Rttt ulady 3 ?%bqrée'r]a'r?g'e%lé)\]r gé%mjg{'ﬁél{eglmﬁ

E%%téﬁg%%ﬁeﬂﬁtﬁi@@irﬁf@rﬁéi& Br LA $19ydrie £ bbedd 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
polyisobutylene-substituted succinic acid); corrosion
inhibitors; reodorants; anti-wear additives;
anti-oxidants (e.g. phenolics such as
2,6-di-tert-butylphenol, or phenylenediamines such as
N,N’ -di-sec-butyl-p-phenylenediamine); metal
deactivators; and combustion improvers.

It is particularly preferred that the additive
include a lubricity enhancer, especially when the fuel
composition has a low (e.g. 500 ppmw or less) sulphur
content. In the additivated fuel composition, the
lubricity enhancer is conveniently present at a
concentration of less than 1000 ppmw, preferably between

50 and 1000 ppmw, more preferably between 100 and 1000

ppmw. Suitable commercially available lubricity enhancers
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a Fischer-Tropsch derived kerosene fuel product and a
Fi scher-Tropsch derived gas oil is ideally

wo p@anpsat ed into the overall fuel conpositi OPCHEPR06/065231

concentration of from1l to 504 v{v, for instance from
1to 30%v/v, preferably from1 to 20 %v/v, and nore

priefcanad ¥ dtle@m 2P 25Y%-WHake PRI WLl @HRE- 1ubricity
conposi tion contains no Fischer-Tropsch derived gas
oieinhagee 750 aF SFidaEeariPRco st I hge maked tk dridsarmd Unsel in

pr t. ] d al I ent ' ynl
olp(r?fg[lLr&vCivlCsdelsdsrtj§T(?le(§::’?D ng{régjtgll?o ég%glsr%{eeﬁ%en age’lg1n o]’f%%?hseu lphur
overraldntf WHle sednmfasiltd , orforThecapricentr:at i ons of t he

Fi scher-Tropsch derived kerosene fuel product, and if
presérte &RSTe B JERRLIR Hsdc Rded Yed SRASSS MRS |

generaldy; e chas ey 4 enail®s 4 hale drhe deansitases)cetianess;
nunber, calorific value and/or other rel evant

prop&Q-ReL 033806 ovearcadld fleed iswmneorsing ¢ &rdiamiachi n

t he desired ran . for Jinstance -.w thin comrercial or
reguﬂé%dﬂflstﬁlecﬁgffisl(%'f isélr%.huﬁ iueesleﬁ’ fuel conposition
accomd g day t7hes Presemt 4t eiteds Y £ QH@idkyatiteracid
conponents in addition to the non-Fischer-Tropsch

der i vyl diresdicBie whpgielandhohe FHd divet THBpseito 50
der i Vceaq:ﬂ&gla(t{fzr)cﬁ 'an@%l@%ﬁé&% s I1t fmc;lee carbon

addi tivated tive-containing) or unadditivate

(addidtones f gees)iculldrladdilyasatedd manapl estt & lend

r agr.ﬁj ts. of one or nore
%

refinery, it will contain m
nddi ks sl @diclfli?rteexé\?m % VS At VoA
agent, s Rld g, & af dRAUCHSine injection system;

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

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

It is also preferred that the additive contain an
anti-foaming agent, more preferably in combination with
an anti-rust agent and/or a corrosion inhibitor and/or a
lubricity additive.

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

The (active matter) concentration of any dehazer in

the fuel composition will preferably be in the range from
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flow inprovers (e.g. ethylene/vinyl acetate copol yners
or acryl ate/ mal ei ¢ anhydri de copolyners) , lubricity

wa@odai7ozozes, anti oxi dants and wax anti-settl i ngPEDEPL086/065231

Det er gent - cont ai ni ng di esel -fugl-additives are known
and comrercially avail able. Such additives may be

agdad dp b epftw,f WRre FrdRvelsy trendad do redis, still
renove, or slow the build up of engine deposits.

ExeHs ééfecﬁer@éﬂﬁzrgfé?wrs s HG A9 e, @ antagesusly from 1
aqdl t t : .
Sf}go 5 ;’pgﬁmf Olrpid ega?!@%%n%&ﬁeﬁs%dﬂ&gﬁg%gﬁ%ﬂ %fe“a{rﬂz

st t ed succi s or ci nam
palgrardires, i rfpafoviars trareeserro lw/i 1o pteflearsdb st ded Migtdgpmw or
or. polyi sobutyl ene ani ne succi nam des, aliphatic .
ATy, iR BRASEE Yot Ol MR pAiSfol AT ELGIELY

Palydrs oy W) I8l ki, anhydrides. Succi ni mi de

di spersant additives are described for exanple

i NGB- A-To6 0403 refh- A6 400 i veER-ONIBIBINE3 as listed
EP- A- 0613938 EP- A-0557516_ and A-98/ 42808 .. .
PERTEU &Y 5 SBrHat r & rpe? ro\ggflf ntoﬁjeézéef]i G suitable
SupiCliErd @des, Siuehara s el viveo idnd et sl cidridnides . addiec ive
addi tive may contain other conponents in addition to

t ROTRATGRNR Nk S| BRAE e btS thhentiicerit suitable

de({lﬁ%’?{isc_y & :r%&loe(yﬂﬁta?dc&gﬁfﬂtifc% rEFﬂ dﬁﬂ%/%esent

pof yner's;” anti-foam ng agents (e.g. polyether-nodif

| eichyeoltyisil oxanes) ; ignition inprovers (cetane

T over ) 8 B SV LR LM g

gi()el%ﬁénn?géj, '%é#?c?x’[ﬁ@%%ﬂ SR LB 1B/ cdntir? 7a tdetergent ,
optionally together with other components as described
above, and a diesel fuel-compatible diluent, which may be
a carrier oil (e.g. a mineral oil), a polyether, which
may be capped or uncapped, a non-polar solvent such as
toluene, xylene, white spirits and those sold by Shell
companies under the trade mark “SHELLSOL", and/or a polar
solvent such as an ester and, in particular, an alcohol,
e.g. hexanol, 2-ethylhexanol, decanol, isotridecanol and
alcohol mixtures such as those sold by Shell companies

under the trade mark “LINEVOL”, especially LINEVOL 79

alcohol which is a mixture of C;_g primary alcohols, or a
C15-14 alcohol mixture which is commercially available.

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

Incorporating a Fischer-Tropsch derived kerosene
fuel product in a diesel fuel composition has been found
to provide a number of advantages, including when the
kerosene is used at least partially to replace a

Fischer-Tropsch derived gas oil. Fischer-Tropsch derived
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anti-rust agents (e.g. a propane-1 ,2-diol sem -ester
of tetrapropenyl succinic acid, or polyhydric al cohol

we@sd0e2026d a succinic acid derivative, the SucPCTEBR2006/065231

acid derivative having on at Least one of its
al pha- carbon atons an unsubstituted or substituted

aldpaddrfe ANOGHRAN Y AR L athRi NI §om LA Hah 300 h
carbon atons, e.g. the pentaerythritol diester of
pagtimoRmuy |devi-vesl istitd gt dihssudaiadi and djischer-Tropsch
cofr.osion inhibhitors: reod ts; .ant_ i-wear .

aoiioel l|S\</eec{31;gaasntoll-lox{dz}aen egL C3( gf.ruge.ri Srfhe;ho S clsnmgcﬁlc%ndass “ﬁlth other
, B I teripdiidnt pheret wildr fEtRd eftediar sl Bicdhds

N ,N'-di-sec-butyl-p-phenyl enedi am ne) ; netal ,
delrnsitat S OHHAL OMbUHIVET i IRIFDVEF L1 1§ULTS results in

part.i.cul - [ { e - [ty ' ;
G o e Se P S ST R IR G ¢ e - TR A Tover
c @yposi du ot dmsaral |ovedke. guoksH Cempipran @rs | ess) sul phur

content,. In the additivated fuel conpositiaon, the

br i i BT AR bTA eSS L a1t have
C QNG ff Bt d i T d tesse tdwin 1000y e i e erakdy

between 50 and 100 0 ppnw, nore preferably between 100

arfil Sgoer phrars Sui deibl e d Rl aﬁu%ll%vaﬂyf&b‘-’f ggain in a

| YD LY; SRIGHSET SHie Ul s and aaids i
1 &g angd C&d& g&,ﬁﬁb £
a |%|vesl.tel'& ereejl[a%rlm yen ancesrs ar(%l eé ri edrt]'lnon ©
t el it Thopsdlatdeei véd pardseans afue mordect i@m result
with thejr use in | ow sul phur, content di esel.fuelg,
f OV GXATPTRE FYERENT (e (for Ch ek iy Yo G FpL A ne
Sl ke8a1 1 ThEehdibrigd t ¥m@fo R sl b s grd¥ady dhdn that
(1986) 217-235;
which would result from including the same proportion of
Fischer-Tropsch derived diesel instead. Improved cold
flow properties increase the range of climatic conditions
or seasons in which a fuel can efficiently be used.

It is already known to incorporate into some diesel
fuel compositions'a relatively small amount of a refinery
(i.e. petroleum derived) light gas oil stream, which is
essentially similar to a refinery kerosene stream. The
amounts of such light fuels that can be included are
severely limited because of the intrinsically low cetane
numbers of the fuels, typically in the range from 40 to
48; since commercial grade diesel fuel compositions need
to meet ever increasing cetane specifications (in Europe,
for instance, the specification was raised in 2000 to a
range of from 49 to 51), a petroleum derived kerosene
fuel would typically need to be blended with a diesel

base fuel of cetane number higher than the desired

specification in order to be fit for commercial use.
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WO A- 95/ 33805 - cold flow inprovers to enhance
[ubricity of |ow sul phur fuels; WO A-94/17160 -

wa@eowarn3est ers of a carboxylic acid and an al eohaP2006/065231

wherein the acid has from2-t3750 carbon atons and the
al cohol has 1 or nore carbon atons, particularly

gl ycer @‘1%@%&5&9@1@&1\&@(9@%}5@8&% PBiEL s Afoddilr bring

additives for wear reduction in a diesel engine
| Meciidn eymiamints UShewr o086z llcdrae reetane numbers

di t hi S d
I u%%%?@ 63%3{% ﬁ/sgls 6? %évvlﬁé%(f% =% e%g %@?@613 i
W2 98 DB TINS16Eor cextdmd e af kath eaarotrmtw: mmpmumifncow cut

havi ng at | east one carboxyl group attached t

ar’ofRi F PhudRe | FXR e Aht LT veakud bwfc.f 8Eldn, as

efé&x{:ﬁ&@@rgb&% arly in | ow sul phur diesel fuels. It
is al'so preferred that the additive contain an

ant i -fozarﬁmngtla@lemdvarmtr@@r@ﬁ ev b ding @oﬁ’ﬁﬁmroﬂmpsch

n rust ent and/or a c rosi nh| I.f o .
an%@%JrV%g %‘fﬁ]r c‘f?r{}p%tg%’f‘til SRS ojt%ervm se %d‘,ﬁerlved
t hei da6t | yeseetieT ) mrpﬁltti@u@ﬂ &pr@@@@léwtﬁhderived base
addi ti onal conmponent in the additivated fuel

coﬁvﬁfbb ti®nthat m%f%?]étb%/n UFPERE 10009 PR eadriec improved
g[ﬁ %yné lgrom %%éhl@lé‘%lﬁﬂq%’ on the

ageously 00 ppnmw, suc romaoO

lré@ulltszﬁhqtppm/end Thes (a@mnaaneedram et ) s coecbntnan¢enwioén
an%uggpgéeén Qhe base fuel alone. This effect is

particularly marked at certain concentrations where the

increase in cetane number and calorific value due to the

Fischer-Tropsch derived component is not yet offset by

the decrease it causes in the density of the blend. The

effect, manifested for instance by reduced acceleration

times, has been observed for blends containing a

Fischer-Tropsch derived gas oil (especially at

concentrations around 15 % v/v) and for blends containing

a Fischer-Tropsch derived kerosene fuel product

(especially at concentrations around 2% v/v)

A second aspect of the present invention therefore
provides the use of a Fischer-Tropsch derived kerosene
fuel product as a blend component in a fuel composition,
for one or more of the following purposes:

(i) to improve the performance of a combustion engine or
vehicle which is running or intended to be run on
the fuel composition;

(ii) to reduce emissions from a combustion engine or
vehicle which is running or intended to be run on

the fuel composition;
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the fuel conposition will preferably be in the range
fronD.1 to 20 ppmw, nore preferably from1l to 15 ppnw,

wa@rizio2aes e preferably from1l to 10 ppnw, PCT/EP2006/065231

advant ageously from1 to 5 ppa®. - The (active matter)
concentration of any ignition inprover present wll

prefiena Vidge-ARDG HPraw 1! 11858 pdHE iRl th2GQRk1
ppmw or | ess, conveniently from 300 to 1500 ppmw. |f

desi rediommés%tdldmrl ve conponents, as |isted above, may

be er y. di | uent
Sl%,q 'Pnéglﬂwaderda:{ [ v%pécocn%:tg%?eltr gﬁ‘[ gjésh%eﬁeg?d%tll veu
concentdcaﬁ;msrﬁa:;adre di spersed i nto the fuel, in

suitable quantity to result 05|t|on of the
pr esentTHSIVEH GRS - THPRIfE cdﬁéwcﬁgg( frgl product

CQIRPSd 11 Qe g 8y eXasmlL, mélhé% Ssddigd V;%f%écleé ypi)caié Y(iv) .

contain a detergent, optionally together with other
cmmb;l}a&tdem:msmaij faboat; ket nliwxwie f Giel, more

| uent, whic T8 arrier ,
n% ]&“%or aplbfcﬁ &t h Jr %’%l H rrt;ki/ bsea“(‘:appedé frcgr one
ur&anwb aldm%plwo SO Vigditte SUSH e teltense s Xyi Bneso
white spi rits and those sold by Shell conpani es under
t hel¥rade mark "SHELLSOL" , and/or a polar sol vent

such asn?ntg ﬁexano‘?@ &g{glg G Apatcabplpne. g

hexanol ecano |sotr|decanol and
al tohabt Mt urese’s uch asFi:’mh;@rSTmtcopé‘ayh St ivee@rﬂp@m@%ne
under_ the trade, mark NEVOL" ecially LI NEVOL

al Bowb | PRRFEHRE i L2 22 n#% %0‘5?0%17‘: i e a*%%%%?%ra%lrng
a {2 Fﬂécﬁé50@¥$p§&ﬁt&@ﬁhMQﬂCmét§séﬁénﬁﬁ§]abfdduct into

avai | abl e.
the composition, typically as a blend (i.e. a physical

mixture) with one or more other fuel components (in
particular a non-Fischer-Tropsch derived - for instance
petroleum derived - diesel base fuel) and optionally with
one or more fuel additives. The Fischer-Tropsch derived
kerosene fuel product is conveniently incorporated before
the composition is introduced into an internal combustion
engine or other system which is to be run on the
composition. Instead or in addition the use may involve
running an engine on the fuel composition containing the
Fischer-Tropsch derived kerosene fuel product, typically
by introducing the composition into a combustion chamber
of the engine.

The fuel composition is preferably a diesel fuel
composition. Typically it will contain a petroleum
derived diesel basge fuel, and/or other diesel fuel
components such as vegetable oils or other so-called

“biodiesel” fuels.
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The total content of the additives may be suitably
bet ween 0 and 10000 ppnw and preferably bel ow 5000

w@poor02d28€0r porati ng a Fi scher-Tropsch deri vedPREEPBO6E5231

fuel product in a diesel fuel 128onposition has been

found to provide a nunber of advantages, including

when t he, kelosenf dx& wrehwtpdRasti )paddw | Yart G mprovement
replace a Fischer-Tropsch derived gas oil

Fiig a1 iTreo st ageranasd kerlds eranaipell L yp rasgiaspangy o an

| ower ities t .. I erj I I

base Tu eﬁqrie&;n g‘srtiés}geﬂeeﬁll:bo%g:‘{?p de :ﬁrJ ierkged égo\zf{g&oﬁdc; {6 process
(dxsialg ;ﬁw&ihes ;wHeh1|J|s:Hen drigings i turotdrert Heueluel
conmponent s they w reduce the aqverall blend densi.t

A GEOTRR G 42T Lokt Thsi™t AT XAHTRT GuITRn AP R PY an
vely ol £1M 551 Q05 Ui MSEhd i dy RATdd St Ade | ayer
parti cul at es and bl ack snoke em ssi ons.

Fisutere atoipyc - ders vert Kesasgenian fagyt gl geadmweand/or at

significantly better cold flo roperties than

Ficgecrhte"’l’lﬁ'r%ep‘g%]huecd]e?rf VERF e e}% Yo REC Iitsl Soard i%F a
bl gk wdd i hef dteldcaiponaiisques gi fen Riapaidd os
of Fischer-Tropsch derived kerosene fuel product can

r?%@ﬁhqribﬁ%nilj mpfaekent B$lehe cold flow properties
of the gyera ' 2V, rﬁ?ﬁp; i real
ﬁ¥ whi'cht woul d Igrge%cﬁm%rofn | ncI%%%hﬁ%ﬁed
prapes 1 éxat Dén Frsther - Tnppsedd deng veel 1tk ss@hs 1 et essl.
| mproved col d flowgrovagrties i ncrease the ran
r

cl i mat | ENE oA YOS or I EHS dRET T o I Th ]asf%%‘?g%%%é is

effhCienf |y bempseskidd isnat{sadydiaoum) téngine, which may

i ncorporate into sone diesel fuel conpositions a
r bt oV etlye skt ¢canbuigcoion ¥ EPe nefgr example of the

rotary pump, in-line pump, unit pump, electronic unit
injector or common rail type, or of the indirect
injection type. The engine is preferably a common rail
diesel engine.

An “improvement” in engine performance embraces any
degree of improvement compared to the performance of the
engine when run on the fuel composition before the
Fischer-Tropsch derived kerosene fuel product is added.

In the context of purpose (ii) above, a reduction in
emissions refers to levels of combustion-related
emissions (such as particulates, black smoke, nitrogen
oxides, carbon monoxide, gaseous (unburned) hydrocarbons
and carbon dioxide) generated by an engine running on the
fuel composition. In the context of the present
invention, emissions of particulates and/or of black
smoke are of particular interest, as are nitrogen oxides.

A “reduction” in emissions embraces any degree of

reduction compared to the level of emissions generated by
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(i.e. petroleumderived) light gas oil stream which
is essentially simlar to a refinery kerosene stream

wab@®7apnent s of such |ight fuels that can be ipPCl/EE®d6/065231

are severely linmted because 8f the intrinsically |ow
cetane nunbers of the fuels, typically in the range

f namrtithd arftnginC ot aReriial gt id fselbdfgte the
conpositions need to neet ever increasing cetane

spe Fheat ToRrsqh st kemsenstiirle Prgrict 1s added.

speci figatd O i ' 9

o 51y H O A A ST, B s RS SR

t¥¢&snﬂﬂg/pm?ﬁ?duﬁﬁme;hkﬁnﬁnﬂ wﬁftﬁfxqﬂemaenbbﬂs?rfE&ﬂ or

of ceta n er er_than the ' i fi [

P BTl h ey 1o i) e G B hart AgshRor

deriyted kerpsang fdiel scavempd1 dd | nordis SUE hemissions

constraints; they typically have cetane nunbers of

f res BIManGS (agnensigieddbye didrel ASTITS I3 bt |1

49 I ). | le f 9 .
LU s 8T Sl SOhIng Hpiearooe

narr u ion,” and from

fractwdh tdse Aiidd NED abovreda s fLamhites  axlv@nt agen of

bl endi ng_a Fi scher-Tropsch derjved fuel] conponent with

a RO SEREre g 0p3 ot RAT vt i elsel Sl Fret OF i 1S
PG AT A PELS Q) el Aol vadh Dasei ddfdns igaf NBE 10

certaln cases this can l'ead to i nproved perfaormance in
ardergimmed weing| 2oy uimétranen a HEor dealNexa™ bY B0, gas

DT e T oy Sl e (ULt s DTt Ot BT 57 war Ked at
CeFrd AL COREEP! I A1 HAS INEKE diEsd G £asen | e COd @€l for
nunber and calorific value due to the
instance using ELR which is the European test for heavy-
duty engines which became effective in 2000, and is used
for smoke opacity determination during emission
certification of heavy-duty diesel engines {Directive
1999/96/EC of December 13, 1999].

In the context of purpose (iii) above, “improving”
embraces any degree of improvement compared to the cold
flow performance of the fuel composition before the
Fischer-Tropsch derived kerosene fuel product is added.

The cold flow performance of the fuel composition is
suitably assessed by measuring its cold filter plugging
point (CFPP) and/or its cloud point, preferably using the
standard test methods IP 309 and IP 219 respectively.

The CFPP of a fuel indicates the temperature at and below
which wax in the fuel will cause severe restrictions to
flow through a filter screen, and correlates well with
vehicle operability at lower temperatures. An
improvement in cold flow performance will correspond to a

reduction in the CFPP and/or the cloud point.
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Fi scher-Tropsch derived conponent is not yet offset by
the decrease it causes in the density o f the bl end.

wab®7etd2ect, nmani fested for instance by reduceBCT/EP2006/065231

accel eration tinmes, has been 8bserved for bl ends

contai ning a Fischer-Tropsch derived gas oi

(especim@ lphatcsansanty@tdiio OURd b/ Wi gk fHimg”
bl ends containing a Fischer-Tropsch derived kerosene

f udle prescna ueisacicdll |5heatt wson ceamnea o ardurRFeEpany
V/&Q ]?eéo‘osfe q{@r %Ssoecltn q;‘hetgf tDr esq'ﬂ% élyl_ecrbtrﬁé)%ed to that

t heref or e provi Y He' use ropsc
dexfi ek HﬁkﬂBeﬁmmﬁdBﬂtJﬁﬁodﬂmﬂoﬁésﬁhdﬂRﬂchHﬁHﬂﬁﬁﬁﬁcth

a fuel conposition,_ for one or npre of the follomnng

pugosed K99°%9* Tty @RI GFe rFOAARE ofCeFane number

Qr(g’yusﬂé e SN hdc] 1 n
intended to be run &jﬁfhe Fﬁgﬁn%g%%%ET%?QEF %%f% ?ﬁfmple by

r@lﬂj&@mrﬁ%@ﬂ disl ¥ raom P i uktQTn reaTtfi ivnast akedtie] e

whi ch | i nt ende. to be run on t ue
conpos T i 543 | RREve e Cartr 40 ek of nbes ™
ofpdde fuel spasd tH‘ﬁbhdﬂ-\fl)rdgﬂsdei&aﬁféd[ he£giane fuel
nunber of the fuel conposition. The Fi scher-Tropsch

dérwéu:mert&%rﬁeqw agﬁraﬁﬁfcto%t;h%elrné%tlf% ?W%ﬁes the
Oélérh f%ﬁ@%@&égané °§L§é1v)pn%?cgd@ée§ dd 1I§prove

use east purpose erably f
pwrp@sam(ss)lm ;aetrﬂdmenazarm dndveoif drhe)nmb]t norwe,
ideally two or f th

perfggmance an or t etcéi $39%§ S g the base fuel

alone, and/or to improve the performance of an engine or
vehicle running on the base fuel alone.

The Fischer-Tropsch derived kerosene fuel product
may be added for the purpose of improving vehicle or
engine performance without undue, or ideally without any,
increase in engine emissions and/or without undue, or
ideally without any, reduction in cold flow performance.
It may be added for the purpose of reducing emissions
and/or improving cold flow performance, without undue, or
ideally without any, impairment of vehicle or engine
performance - there may indeed be an associated
improvement in performance.

It may in particular be added for the purpose of
improving front-end volatility of the fuel composition,
without undue, or ideally without any, reduction in
cetane number and/or without undue, or ideally without
any, impairment of vehicle or engine performance - there
may indeed be an associated improvement in performance.

According to a third aspect of the invention, there

is provided the use of a Fischer-Tropsch derived kerosene
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(iv) . In the context of this second aspect of the
i nvention, "use" of a Fischer-Tropsch derived kerosene

wo p@b/opreduct in a fuel conposition means i NCOPEDERLN6I065231

the Fischer-Tropsch derived-k&gtzosene fuel product into
the conposition, typically as a blend (i.e. a physical

Medr @rddiddt ARe HPH1ENE RnfpRindriteli rt aMEeRaNtSrddyition,
particul ar a non-Fi scher-Tropsch derived - for

| pytedtgalpet rolddgnederfiugdd compiassdlidras € frudiNe awrpose of
optipnall i th _one . or re f It ] The .

Fiischer- &\gqsecr‘i’““ eu(lr%ltveO k@&ogéﬁégh%%glﬂﬁx%gq&ct&%slved gas
ceenirenitey dovpargiariatred Tef envherevoreiypositid on i's
introduced into an internal conbustion engipe or other

systiathi IPRsEh do9ge iath ke 3358 S disos IFTBHCH Aétedf used

Ol N Al t 0N 1116 1A S d VOIME SHEWITG AL MENfed gas
on the fuel” conposition containing the Fischer-Tropsch
deriilved i oserig fardlepriciudiave yysiesaldnednnt in the

I ntroducing the _¢o siition int.Q.a _conbustion amber .
of “ R se]ﬁ'glgﬁb 'Fﬁ]een}ﬂ’eefl COMPpoET 5 'oh inlsayp?té'fpelrca% yontain
di£sRin frued c eopasigd N .dehyipiBld de dd1 Wdde ciai nia
petrol eum derived di esel base fuel, and/or other

diResE] i FUlet” coRIRMISIS (AT 8L d el ST St ot her
so-cal lgd 1Dl odi gsaly Jielsid il C%geee@ S d pose

(i) above, an 1nprovement in engine formance wl |
geinereid yorcortries pondn toreadud imgyoveergces tdrbiction to

efiiclency of, the combustion, pracess, (309 Gl asgghen
kerosene fuel product may be used to replace the Fischer-
Tropsch derived gas oil either partially or completely.
The reduction may be as compared to the level of the gas
0il which would otherwise have been incorporated into the
fuel composition in order to achieve the properties and
performance required and/or desired of it in the context
of its intended use. This may for instance be the level
of the gas oil which was present in the fuel composition
prior to the realisation that a Fischer-Tropsch derived
kerosene fuel product could be used in the way provided
by the present invention, and/or which was present in an
otherwise analogous fuel composition intended (eg,
marketed) for use in an analogous context, prior to
adding a Fischer-Tropsch derived kerosene fuel product to
it.

In the case for example of a diesel fuel composition
intended for use in an automotive engine, certain minimum
cetane numbers and densities may be desirable in order
for the composition to meet current fuel specifications,

and/or to safeguard engine performance, and/or to satisfy



10

15

20

25

30

conposition. It may in particular be manifested by an
i ncrease in engi ne power and/or a decrease in

waeweloznat i on tinmes, at |east in certain gear SPENHPING/065231

at certain revolution speeds. 23ueh properties may be
nmeasur ed using standard techni ques, for instance as

dessid Bed- | dedaeiPl @3 Dol W andiisss IdPr@yRd flow and
performance may enbrace inproved accel eration and/ or

| iRt gRetel QreRRETRs | ash dass  dShigradnift o o3 1npdhi &h

per f.or ce 4 1,S 1 SSi 0
i gni Su‘grﬁé}'( di%‘ice?aféﬁr%ﬁ%,é“v% ?pgﬁé Ané/a@table T g T
| njeatidomnid ey dtoirl eXenmdeh tévddieevat aryerpunp,
in-line punp, unit_ punp,_ electronic unit injector or

c I a TEARE! BT ored RS it RARHRRE i 'oh 1y pkSast

T %I@y 'ﬁeﬁ@é&i all Ya e COMDN Fabhs @l 688t WY erosene
An "I nprovenent” in ergi ne perfornmance enbraces any
defjrele wfodugpr ovenent conpared to the perfornmance of

th | he .fuel It
Fi SchorhNLERY der i 4 o KT bSLHRETOET. pratREeT e

adgdegent foh Ner KOs exd PfoPLleDSe fiddeSDOFEr the
reduction in enissions refers to |evels of ,
cAPRRATINL O | &f e BF S STYMROF SLEPR asSHal t32 3 af@RpOs1tion

A5 ARG ) ORI, B e cEaRIL TR o, dasenyse

bybBene@ngy ne momF hgclosr tTeopsieth denposd tddesel nbase fuel,

CONL eXt, Of LNe present Lvention e $5L905e 8l wich
Fischer-Tropsch derived kerosene fuel product and
optionally with one or more fuel additives. These
components may also be blended with a Fischer-Tropsch
derived gas oil. The blending is ideally carried out for
one or more of the purposes (i) to (iv) described in
connection with the second aspect of the invention,
either in relation to the properties of the fuel
composition and/or to its effect on an engine into which
it is or is intended to be introduced.

A fifth aspect of the invention provides a method of
operating an internal combustion engine, and/or a vehicle
which is driven by an internal combustion engine, which
method involves introducing into a combustion chamber of
the engine a fuel composition according to the first
aspect of the invention. The fuel composition is
preferably introduced for one or more of the purposes (1)
to (iv) described above in connection with the second
aspect of the invention.

The engine is preferably a compression ignition

(diesel) engine. Such a diesel engine may be of the



10

15

20

snoke are of particular interest, as are nitrogen
oxides. A "reduction" in em ssions enbraces any degree

w@booreen2et i on conpared to the | evel of em ssi OPGI/EP2006/065231

generated byrunni ng an engi re2én-the fuel conposition
bef ore the Fischer-Tropsch derived kerosene fuel
PRductt ii% 3&@% ERipeS| @by @4 kip 1Y e BP0 pump,
usi ng standard testing procedures such as the European
RAS -G NESEUSIP  OUOA Y Wmeﬂm%gﬁ%)lfﬁrector or
E (f | i-ght-d n S.
gﬁ%@lc 4i1 5 Ur. ofgtEhe l‘i%ﬁ%g:'t on a dl 3};}%

Yy em SSI erfornrance i's measure
emgaynegebla IHe dvgy mrrrai W iwfHth ddt@/ Rireesdll esicangar d
emssnons Ilmtsé1996) or WI h the Euro III t andard
i m ts REE560) AR Ry iSFEIE FAT isRsSsIYEnt

syl fr ddl s RERA: r@%ﬁw%saraé&@rﬂa&i €&n
em ssions may be determ ned using for instance a

I—I@:rdrbaad\mbca( Wit B0 gefs theasitenemspysEtsemiandaart imular

agﬁlt ergt . Fespect ively. Black snoke enissions
instance using ELR which is the

Eur opealrhé q%esfé}{t hieaxattiiton endinese Whirtdhdeaatderstood
effective in 2000, and is used for snpke opacity

deft@ﬂmtﬁ’m |fdﬂ-1dmlif¥ﬁg esmERiesh CErGH i derusgiragte Yhe
DaE e 1 Sapp SRR AP ecli o L B SUEG i tions in

e context of purpose (iil)
ahm/cﬁgrdaﬂnﬁ owi tig "t rearhirraces: iamy. degree of i nprovenent
conpared to the cold flow performance of the fuel
campastid on before the Fischer-Tropsch derived
kerosene fuel product is added. The cold flow
per f or EHRES oF ROV BIOYD RS TGl measurements which

compare and contrast the properties of a typical
commercially available Fischer-Tropsch derived (GTL)
kerosene fuel product (available from Shell Bintulu
plant, Malaysia) with those of a hydrotreated refinery
kerosene (Shell Pernis refinery, Holland).

Table 2 shows similar experimental measurements for
a GTL diesel (gas oil) fuel, available from Shell Bintulu

plant, Malaysia.



suitably assessed by neasuring its cold filter
pl uggi ng point (CFPP) and/or its cloud point,

w@e@iee@bl y using the standard test mnethods | PPGDEPENE065231
| P 219 respectively. The CFPP2®f-a fuel indicates the

tenperature at and bel ow which wax in the fue

W

cause severe restrictions to flow through a filter

screen, and correlates well with vehicle operability
at | ower tenperatures. An i nt in cold flow
p1y+1Tﬁﬁﬁﬁﬁrww++—fxw+espﬁr edirct n—the—CEPP
andror %ﬁwoé)ecﬁtd/ud point.In T i cnd% %x cfkg)frﬁg‘?o% (if
above, "increasing" the cetane nunber df Ffe|| cerosene
CIRRSIdy @D 1 agey/ @)y [deareespf incriease. 3 n thersg. 1
g¢et ane nunber conpared tol Abal ®iothe fluel conposgition
efore the Fischer-Tropsch derived kerdsene fue
priothecting radddd. (°Cot ane nURbES/ may be |medsured ysiTiy- S
standard techniques for e&%ﬁ@l@zb&Geither ASTM D613
C I '-ruu B I\(IJ V'ICII L LIL)
ccfrﬁ?o?i tHOdrPtC'o é‘H ?‘dﬁ%e base Afb e and t4ee O
I@Q@ﬁatﬁrconﬁl%dﬁﬂw@ ketpsen;e fuel grocdued, tHex.474
secont agherti Moddg 1 nvenisom sapsaces the additfi on
f the kerosene fuel product so as to ilnprove the
el igsinmtsi perifsrarmitee @ndf 8P 7hé col d f|l ové4fer f or|nn5
ardy «ar t¢uennﬁsﬂukemdnber oASTMeDbaSe fuel al one,
cnu,ur to—-Aprove—the—perfartance——of engHe—ot
vétfi %y on the basg E% al one. | The' 64.5
F|scher-Tropsch derived ke?%@én%9?%el product may| be
gdded for the purpose of [ nproving vehicCl€ or engine
performance without undue, or ideally wthout any,
Distillation (°C) : IP 123/
ASTM D86
IBP 153 152.5
10% recovered 174.5 159.5
50% recovered 200.5 167.0
90% recovered 244 .5 185.5
FBP 256 208.0
Residue/loss (% v/v) 1.0/0.0 1.0/0.0
Composition :
FIA aromatics (% v/v) IP 156/ 17.1 < 0.1
ASTM D1319
Carbon content (% w/w) |ASTM 86.2 84.7
D5291-02
Hydrogen content ASTM 14.1 15.6
(% w/w) D5291-02
C:H ratio 1:2.0 1:2.2
Total sulphur (mg/kg) ASTM D2622 201 < 5
Mercaptan sulphur ASTM D3227/ 0.0002 0.0002
(% w/w) IP 342




I ncrease in engine em ssions and/or w thout undue, or

ideally without any, reduction in cold flow
w@eoo7oearance. |t may be added for the purpose BET/EP2006/065231

reduci ng em ssions and/or inp#dving cold flow

performance, w thout undue, or ideally wthout any,

i npai rment of vehicle or engine performance - there

may i ndeed be an associ ated i nprovenent in performnce

It may in partlcular be d@de® fPor the purpose of

irmpr \iVI —end—votati |,Il LSX: foet " GTL di 1
cgﬁb05| i t hout undue,e |5%§#1y w t hou l$se
r@j;ufgtlltg;n@ r15c>e;t arg ddyber) Ind¥e®/ wi t hout undasaeor
iideal |y wi thout any, i npaijrag mfosmehi cl ejor engi ne
perfornmance - there may indeed-be-an—-associlated
iimprovenent in performance. According to a third
ITAEE 19 g, T egntion, Uhg g J55 provi ded[the use of
q Fischer-Tropsch derived kerqsefef uel product as a
bl end conponent in a fuel [conposition, preferably a
dizesel fuel conposition, flor the purpose o Qlﬁeﬁu0|ng
tHh —afptit—e—F—anRy—H-Ssener—ropsen—aertvea 11
tﬁ@ conposition. In other |words, the FISCh(? %rgpsch
dergved kerosene fuel product may be used atsclgeast
artly in place o f a Fisgher-Tropsch derived gas ol
W% woul d ot herwi se have been present in|eH@-L1
GoyEPsTtTonTie fuel conmmosition may typl ¢alghy s
gontain a non-Fischer-Tropgsch derived diesel base
fluEds N partlcular a petrjol eum deri ved die§@5 @ase
flued Fr—the—eontext—o—Ff—this—+hi-+rd aSpCbL 0.7
iﬁV%htlon the term "redudi ng" enbraces reddcti’ n to

70% 317.7

80% 328.1

90% 342.1

95% 353

FBP 358.2

Derived cetane number IP 498 [IQT] 82.8

CCI IP 364/84 90.4

CCI IP 380/94 90.5

Kinematic viscosity @ Ip 71/ 3.497

40°C (centistokes) ASTM D445

Cloud point (°C) IP 219 -0.5

CFPP (°C) IP 309 -1

Sulphur (WDXRF) (mg/kg) |ASTM D2622 Typically < 5

Carbon (% w/w) ASTM D5291-02 85.0

Hydrogen (% w/w) ASTM D5291-02 15.0

C:H ratio 2.100

Flash point (°C) IP 34 101




10

15

20

25

30

zero; in other words, the Fischer-Tropsch derived
kerosene fuel product may be used to repl ace the

wo-2@aloz234 Tropsch derived gas oil either partieBtT/EPmN6/065231

conpl etely. The reduction may2be-as conpared to the
| evel o f the gas oil which would ot herw se have been

i ncor paratiett MR d hefieel eemposidiaan ivh aiercditulated
achi eve the properties and performance required and/or
désiteae drdeax, iwhidie icomssantd F1 vt @11 msdndedaus the
Thj ' evel . gas oi l
AR S LR AN SR e B s E B o "to the
][ea: | satdnparingl thdippelerrtireaapsch ey i Keerarsare and
uel product. could be ysed in the way provided by the
prEsafl A o @Tu/Rs SAFTEHFRAS s present in an

other wsg aial 000N £ Usle GRPISIAdUhd HLNdeth (@thant 1y
market ed) for use in an anal ogous context, prior to

addi ng lowEsdiiem Tlepsoif dére - kbresseinef dalel  rloduiothen
toit. .In the case f ample q.f a.diesel fuel .
corrposikfjie&i’&ir}ﬁ ﬁbeeé&;%r lhesnigs i“ﬁlota{ln %u aosrr%télli/eel ’enagi%le‘{e,n

certai RydliutdNB Cieane roseres sviand ©ensit ias damyodherall
desirable in order for the conposition to neet_current

fuel spelednd RNDHY, EAMFOIERA SdtalglRl B dnifitfe containing
per 1 Of MBIIC Sy AN/ 0 A0 SAUHA XOANIIRLe etk o CF Lalih
rds ot col

st andal ow and em ssions perfornmance may
be desiwill eldad tsb nidwerr reeasorsonAcoosriaiptly therticulate

t tion, h standard ill b :
i Vet e oI SIS FORRTETer | VeI g BYine
conponeftin snditord 6asd RaFddhd Yoded BeBfy Y1énd. Thus a

Fi scher-Tropsch derived kerosene
reduction in emissions can be achieved by replacing

at least some of the GTL diesel fuel in a blend by a
GTL kerosene component.

b) the cetane number of the GTL kerosene is much higher
than that of the refinery kerosene. This makes the
GTL kerosene a superior blending ccmponent for use
in finished diesel fuel compositions, for which
cetane number is such a key property.

c) the GTL kerosene also has a lower freeze point than
the refinery kerosene (freeze point being analogous
in this context to the cloud point of a conventional
diesel base fuel). More importantly, its freeze
point is much lower than the cloud point of the GTL
diesel fuel. Thus again, an improvement in cold
flow performance can be achieved by replacing at
least some of the GTL diesel fuel in a blend by a

GTL kerosene component.
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fuel product . According to a fourth aspect of the
present invention, there is provided a process for the

w@e@par@ss on of a fuel conposition, such sis aPCT/EP2006/065231

conposition according to the BBrst aspect, which

process involves bl ending a non-Fi scher-Tropsch

deft &diesel base fuel, suitably a petrol eum derived
dréggﬁg%ﬁ§é fuel, with a Fischer-Tropsch derived

ker osermewd ke breeiees dhtbedtveral preni1ed die bemdirg GTL

fuel additiv h 0 I e .

w e S b RIS AT IERE ST AP R ety
| Marepdiy) catth el @btimddi ey avaDYabbé tdfimerposese.
(i) to (iv) described in connection with the ggc nd
asPRICEOBFUTE ST HVRML | SHESRt thRFS i o1 P e t heem
prméws 0h14A8 A UbnCorposi thonbasd/ pliel Quits 155 v/v
effect on an engine into which it is or is intended to
be(bhaseddour ethe Aovéfahl acpapesbfieme ¢hvanETlondiesel fuel.
provi des_a net hod of operatin Internal conbustion

e %%? By 2 5 h?%%gbﬁﬁ?cﬁugg %%F%eQ@%yV§% SRS same
| NGB N e §OIDEISE T 0@ NYE N/ v WhE Ch OEL hiogh ¢ swind VESel .

i ntroduci ng into a conbustion chanber_of the engine a

fuel coRpRSPYPRAratedraf nghe oP2se Frest BRpETLofuthe

in I h u Lty | r rab ;

| RS g Bt (FATDRR pPthas BIEEENS fumpeTieed
desarThielle abovelowm. connection with the second aspect

of the invention. The engine is preferably a

conpression ignition



(diesel) engine. Such a diese

thedirect injection type, for exanple of the rotary
WEw/020284 | | ne punp, unit punp, electronic uni PCT/EP2006/065231

injector or conmon rail type,2%r-of the indirect

injection type. It may be a heavy or a |light duty

di esel engine. Preferred features of the second and

subsequent aspects of the invention nmay be as

described in connection wi threy 3 f t he ot her aspects

engi ne may be of

tl fl é llll:‘ I,t.ég dbpl:‘bl p'll Ill I Ié\ﬁ_ Ill_ll U Bl

?% %r¥§ ?Egr ders? d froT% ??OMAngA‘% d B end
exanples, whi ch !Ilﬁ%Y Ate the pertles and
pBéﬁ@iﬂyn@elsff’gl esep 3e®/) corr;mcz$|3t9|2ons.mssac @Orsdarnceo. 8289

% g invention. adxanpiesd |Tabl e 1 bel ow ghows
eX erlnental neasurenents whi ¢h conpare and aontrast
the propertles of a typlcal connercially avai |l abl e

sene opsen——oe IL) keroseng—fuel—product
%%étﬁgkﬁg 5P0n18h gﬁ %?ﬁgj pl ant, Malaysia) with

of a hydrotr I i ngry kerosene ( Shel

eppl s refinery, Holland) Tahlgz 2 shows.si milsr.e |172.1
xperinmental nmeasurenents for (a GIL diesel (gas oil)

[ 48F, available frpm Shel &l’%ﬂ%lpla§§?~o 220.8 "] 209
Bhgysta. Tabte ITapte 2in the ? abEe, o T3 226.6
reéfers to the Calculated Cetane I'ndex| whichlis
e3g@ntially an estjmate of the Qﬁéitaﬂne AlfAber |f3dohd uep42.3
hy Al 1 CAara-ari—e + £ )
o1 ﬁn Can |Jl U'JCI t++es: CoTTpar 711y 8 ‘ c3 41T
St °ker osene and dj esel fuel s, %%gban gggsger %%%ﬂi 257.6
50% 272.7 |298.0 |276.3 |272.3
60% 287.4 |307.5 [290.7 |287.4
70% 303.4 317.0 306.6 303.5
80% 321 326.5 |322.2 |320.6
90% 342.2 |339.0 |341.6 |340.9
95% 357.2 |349.0 |355.8 |356.1
FBP 368.6 |354.5 |363.8 |[367.3
Derived cetane IP 498 54.1 - 59.3 58.4
number [IQT]

CCI IP 364/84 77.2

CCI IP 380/94 52.4 91.6 56.7 55.9
Kinematic 1P 71/ 2.955 [3.606 |3.027 |2.796
viscosity @ 40°C | ASTM D445

(centistokes)

Sulphur (% w/w ASTM D2622 | 304 <5 275 273
or mg/kg)

Flash point (°C) |IP 34 77 91 78 73

Table 3 illustrates that Blend B containing GTL

kerosene has a significantly lower density than either
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a ) the density of the GIL kerosene is significantly
| ower than that of the GIL diesel fuel . Thus when

whb@ndeangs t he GIL fuels with a base fuel, a gi RPENEP2006/065231

vol une of the kerosene will -rg8utt in an overall blend
density lower than that of a blend containing the sane

vallerR of (duntGEllnidiesplly Gl Kildsdur pidte IRagd tiel .
| oner em ssions, especially particulate matter and

bifcie siaske toniBlsinghd FarorRcare*@ff el ammavfon the
kerosene cca%l%)bgog%f'beﬂgﬂ%%%c a Jed Lgbcgaxit%]%dl%tes matter

em ss1ons can i eved by repl acin eas
ofentigs iGHs diresela fuedlidie aurrendy yn aHsTLfUedr.osene

conmponent . h ) the cetane nunber of the GIL kerosene
i s nuckPeeger !t FRF AT of2 twer%?q%érw%%% el

This Bkes: e G- KENRsANe a SHPETdartd NG than a

conmponent for use in finished diesel fuel
cdmjdsint ikmris], irfop rpaiiitc s toetaam ev iunse rs divst Jsue hyd daaarbon

property. .c%_t GIL kerosene al so h a, ower freez
pd?cg?p‘%%atrf? e P%fuﬁfer eV BEERE Ut raegéreL St B n%ueel
angl 100Qusyd M tiuee 1€ W texte traunideer dioid PET Pfs il
conventional diesel base fuel) . Mre inportantly, its
f r ebirsgloi fited)s: midh tviRercatfan hwwm&fﬁiwe%ﬁw B
Gl figselo duiel, s Aoa) 15 '

o h N Akd IR0 fed &tk numb
flow perfoer nance can b%g%clzhl evedélby r\é}g%eng at Ieasrtlu °r
sateafBldred GIL atidesials fariana rmundbendi oystal GTL
ker osene, conponent . Ex

significantly %gherzﬁggéeékat of the base fuel alone.
Thus, 5 % v/v of the GTL diesel can be substituted by the
GTL kerosene component without undue reduction in cetane
number. In contrast, the use of a refinery kerosene in a
gsimilar manner would lead to a much greater reduction in
cetane number. This demonstrates the suitability of GTL

kerosene for inclusion in diesel fuel compositions.

Example 3

Good front-end volatility in a diesel fuel should be
an asset in the promotion of air/fuel mixing, thus
leading to efficient combustion. However, when a more
volatile fuel such as refinery kerosene is blended with a
conventional diesel fuel in order to improve front-end
volatility, the low cetane number of the added fuel
component in fact has a negative impact on combustion.

Fischer-Tropsch derived kerosene, in contrast, is
not only more volatile than conventional diesel base
fuels but also has a higher cetane number. These two
properties combined have been found to result in a better

combustion event. Better combustion can in turn be
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Two fuel conpositions were prepared by bl endi ng GIL
fuel conponents (obtained from Shell FT plant in

w@eowr ko234 Mal aysia) with a comrercially avai | abtBEP2006/065231

refinery (i.e. petroleumderig&d) diesel base fuel,
obtaiined fromHungary. Blend A contained the base

f Lﬁ%nlwgtéé%ﬂll\fngﬁﬁﬁe@ Abdng-Lvedald § (GRSt td Qhicle
of a GIL diesel fuel. Blend B contai ned the base f uel

Wi TUnriioes gy tgfe tﬁﬂéleo*m‘fé'- Guediamwodgifalorand 5% v/ v of

a GIL r ose fu e ertles of asefu
t he GTkﬁ?%eﬁﬂiorrpone userianCp m<§$ %Jhtlc% ab‘% ofP and
arnaHadn set driy ikablwe 3 detow el all € asdmdepropid Va

Test Base GIL Bl end Blend nethod fuel A B Density @15
o@erREEs] KRusmyy” 0.y 50 (2 eI 82789 (YL )BT and

| rﬁt&iér?t' O £ JA3 A(DGids “cHSTM 086 1 BRy Wod
211. 5 6172 .1 10% 217 249, 0 220 .8 209 20%

Z&préﬁﬁblIhQﬁ&HR?&tSSpﬁﬁﬁﬂbublyZﬁhBeKVQdKBGMBIﬁﬁNiEy to
000 B0 8 0 L 20T o8 SUEATAL %0, 0 2100 o

30G1e %&&ﬁae %ﬁofﬁéﬁllr%tﬁaﬁ%st?erﬁzﬁr 6his test. The
test vehicle was representative of standard production
vehicles.

A conventional petroleum derived diesel base fuel

(BF) (available from Deutsche Shell, Harburg) was blended
with various amounts of (a) a GTL diesel (gas oil) and
(b) a GTL kerosene fuel, (both obtained from Shell FT
plant in Bintulu, Malaysia) to yield test fuels F1l to Fé6

having the properties summarised in Table 4.



90% 342 .2 339.. 0 341 .6 340 .9 95% 357.2 349 .0 355

.8 356 .1 FBP 368.6 354 .5 363 .8 367 .3 Derived
wa@edoanez2BP 498 54.1 59. 3 58. 4 nunber [IQI] QCAT/EP2006/065231

364/84 77.2 CCl 1P 380/94 B82.4 91.6 56. 7 55. 9

Kinematic IP 71/ 2.955 3.606 3.027 2.796 viscosity @

40 C ASTM D445 (centi st okes) Sul phur (%vv/w ASTM D2622

304 <5 275 2737or gl kyg) Rtast poiyt G ) IP'%4 7%

91 78| 73 Tablle B4illuktriates fhat B en@‘oE cont gk ni nﬁ

GTL kerosene [hasga|si ghi 1 qdntly| | opr|Jensity thang 3

ei t hersl end Am( contai fenigp ael y GIL dfesel|) or the; b&s8

fuel . | As FFQH|?’ Rléﬂdgé can he pcﬁpﬁ?pd to caused P

significantly | ower b|ack snoke and pa'r*tl cul at eg nfat flef
h
0

r

em ss| ons [fram a%vehi ghe X Ygniing|on| yh& fluel . = o
Generglly |speakifg| a|lomer gpci [ ngng int| fuel
will fend o [mayve a | pners det ane | nupbern than a
boi | i pg—poi Nt Stream W tjn g sijm far | hydrocar bon
conpositian -l thys,| for ismgtance| a) GT er osen
w |l have |la ljower cet afe hukber thanga L gas
(diesef fuel) . [&nithis Case howeves, e fueld
B can/Be sigenY o®have|dn|V |3' ¢ rginépl ower ¢
nunmbefr than Blend A ,|an er is
N
™M
(9
[e 0]

er
es

> D
s

*

2.826*% | 2.828% 2.844%“%7@1‘
~

i ghmayeorp
&1L

% w/v
c

Toth@r
o

The value for the base fuel appears relatively high, but differe

within the accuracy of the test procedure.

¥
—S o

**%* The heating value (calorific value) was measured at the same time as The

determined by IP1l2.

— =

&, aW
~—+ —+

its|cetane n

58.8
Same

F3

F2
5
0
827.8
58.0
42 .92
Same
Same

829.0
57.

42 .81
Same
Same

Table 4

Bage fuel | F1
830.0

0.0008

58.7*%*

42 . 87%**
174.3

273.0

346.5

359.8

2.826

(BF)
N/A
N/A

(% v/v)

(% v/v)
(MJ/kg)
(°C)

(% w/w)

Amount of GTL diesel
Amount of GTL kerosene
Cetane number (BASF)

Lower heating value
Initial boiling point (°C)
Final boiling point
Viscosity @ 40 °C (mm2/s)

Density (kg/m3)
Sulphur content

Property
T50 (°C)
T95 (°C)

** Cetane numbers were measured several weeks before the other propertie
value for the base fuel as compared to that for the test fuel F1 containing,

* Estimated value

5
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significantly higher than that of the base fuel al one.
Thus, 5 %v/v of the GIL diesel can be substituted by

wo b@7/@d23ker osene conponent w t hout undue redurtT/BP20061065231

cetane nunber. In contrast, -tBé use of a refinery
kerosene in a simlar manner would | ead to a much

gr eat errd fAdugdt i d N5l aRerNWeILad NS dergnsddatfse in
the suitability of GIL kerosene for inclusion in

di%sele fLedb@omosiRg Ghst cakdanm| @185 Gaowds grraged using
Vof@t%éétyA%fM% jesel fuel, h%]‘léjn t{,?aé‘rbr%ﬁsfﬁtli? A€M pss

pronotion ai't/Tluel mXing, us | ead
efdidiestal oabiisiuonus Hoyen®rM dege a nore vol atile
fuel such as refinery kerosene is blended with a

convent Fordtl §i AT FRRYEYIE or'des g %t"i‘rﬁi)rrb‘\}%beflfo‘”fﬂ‘s end
voch@ééfmfryedt@@lﬁgw_w@tm naske ofedthe madesh §pel

corrponent in fact™ has a negatlve |rrpact on conbusti on.
Fi scherThe opseh terivkel desosidred dbpcorivasistunien rach of

gzl{g%rtg%se%agu% Ile hf‘rge?cé)%ve%ngs:ﬁggﬁ‘!tcc%] Sﬁll :Pgr‘?et{r{‘ilee were

ese

Prpestt&s ﬁ@nbr@ﬁmmvaa@mfmt 0 P@m&twa:ﬂ also
better conbustion event. Better combustion can in turn

bera?e$ead et i hth rR BV A ab2el ert Y O ARG n2309 of PR-
vehi cl eﬁ&?ﬁf{‘ga%t hend el eyAtt e el £oOp ﬁiéa%‘n dNehassis

ef f ect ositions according to e 1 nvention
ord;amagmmetp@rf mmmmamassmsmtum@ge@theth (tm the

KAn90(LI1 o 19 2 OB LALI Al esel o0 1B g0 o
' gP@éI@@éﬁéé YaR@Oyihe Preyi peisl ¥t QRSEr ¥&eek sRYSi taVitYated
from the observed “coast-down” speed of the vehicle on

level ground.

The vehicle was driven on the dynamometer until
coolant and oil temperatures had stabilized.

Acceleration times were measured from 32-80km/hr
(20-50mph) in 3rd gear, from 48-96km/hr (30-60mph) in 4th
gear and from 80-112km/hr (50-70mph) in 5th gear.

The vehicle was driven at constant speed just below
the starting speed in the chosen gear. The throttle
pedal was fully depressed and the vehicle allowed to
accelerate to just above the final speed in the chosen
gear. Time (to the nearest 0.1 second) and speed were
recorded by the chassis dynamometer data acquisition
system, and the time taken to pass between the two speed
“gates” was calculated.

Three accelerations were measured in each gear with
each fuel tested and the average acceleration time was

calculated.
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20

changes in fuel quality. No nodifications were nmade to
the engine or fuel injection systemfor this test. The

WO e®u/0vebi cl e was representative of standard pPOLER100©065231

vehicles . A conventional petpeéleum derived diesel

base fuel (BF) (avail able from Deutsche Shell,

Har bur gphavase 4 it agh M ddv &kl | ks AIAREE ddfs (@cdording to
di esel (gas oil) and (b) a GIL kerosene fuel, (both

obthg el ¥oWwSBHRINe =T plant in Bintulu, Mlaysia) to

yi t estyf uels, Fl F avi t pr rties _ :
su%rgrll'se F}‘n a IeEtZEo.Ta 1:Ihe éf@g Ersile rm%gg vaPIelue & - BE.
Cataane2 Nurerer-s Reer-e Feas BRd Saver &4 weaks -befwor-e Rédhe- BF.
ot her properties, which may ex | ai n_t he high value for

t HEbase fifel” 42 corifaredt o tiat™ fior T tesi® fudi® F1 BF-
containing 2 %v/v GIL diesel . *** The heating val ue

(cal or i s @A R) I e ibhstr elft 19 SankP | e derghefue!
Otﬁer%rm Operdd €8N MRS detoF rafiad by ﬂl?elzte%_@ef&/@ié'.e The

for the base fuel appears relatively high, bu

diddea emcessameasised in tTalnle e ebow acyhbfh tdeotest
procedure . Test_ methods used re.simlar to those set
MEt AR st T el SR
meAasiE e IS Y 4k 36bse AQTM D4052, distillation was by

| P 123, ASTM D86 and total sul phur using ASTM D2622.

I n thi sSTeastablovelee  indicietand ermdetCamsvalues for
deé%ggi gtfjl_'léljlntglrage %flsgufé'@é&]eff&ﬁtthglﬁaﬁé’l??&e Jgﬁsities
tes Icle described a of the

ve ove wasS run on eac

 t esiid f el srahte | via baed chsthe acoepenattionof | eeshweest fuel

measured in 3rd, 4th and 5th,§ear . Power was al so
as¥ed s h Uty BYCRBHo SDB0MR SFA" SRR pyth cases a

Spechdifallyat 1D NEDI GLewdes t st Al 8600 Br&passy Sand

acceleration time). Differences in viscosity have not
been taken into account since these do not play a

significant role in common rail engines.

Table 5

3rd Gear |4th Gear |5th Gear | Theory

accele- accele- accele-

ration ration ration
Reference fuel 0.00% 0.00% 0.00% 0
2% GTL diesel 0.04% -0.27% 0.34% 0.26%
5% GTL diesel 0.02% -0.12% 0.33% 0.15%
15% GTL diesel -0.45% -0.39% -0.39% 0.55%
Reference fuel 0.00% 0.00% 0.00% 0
2% GTL Kero -0.18% -0.34% -0.07% 0.15%
5% GTL Kero 0.02% 0.26% 0.31% 0.30%
15% GTL Kero 0.50% 0.73% 1.23% 1.10%
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dynarmoneter, using an inertia setting equivalent to
the nom nal weight of the vehicle plus driver, and

w0 odoziomg34 esi stance and wi nd - 20 resistance SECT/EPD96/065231

cal cul ated fromthe observed 3zoast -down" speed of
the vehicle on leve 1 ground . The vehicle was driven

on the 1y MaMIREIET ddtal 1Geel alticcaRd @iilorf eNMRRIAtHLS
had stabilized. Acceleration tines were neasured from

f@rsm)thw%cgéawawnmqﬂs in
(%ng ) t P8Q- 112K ry h
%I% ear %1% |cc] %\S\iﬁgser% |ev(ell'r‘?L at (rgar{r:tst %‘%%Oglqgged&he
| lIﬁSlﬁ.&:lS)\ﬂItd’]@lS}taf tasngpespeet dge tdhief fehesere deam tTfm
throttl e ed g was fully depressed and the vehicle
alishE s ‘erate to just above the final speed in

the Chw GRAs FiMidd & he Rafesind e grReANde 187G and
speed were recorded by the ‘chassi s dynanonet er data

acquivsivt i slistseh. aficlided i ansdatrans pgendsetideen
t@? ! ea%ﬁ%%%lt%?teglA%%%E?ﬁﬁ“gﬁgfﬁ%cqu (%ﬁ$n tﬁyes
W eacC

€
acceﬁ erati ons were neasure each gear

f uglpdaasted mndbdderaver.age Annajear)atiiem tiiee tiesoretical
cal cul ated. The testing was spread over three days
ACEUAd Tt &t 0T 18 MPShelie:© DayPREeT )BER 5|f+h gear,

F2tr_1'é %Zdlf:].eélierl: ':84%%% nd’g stal':‘:?ﬁ.stlﬂzal1'%5‘3’5J_?gnlﬂ?i.':canﬂ:3

F5(Noded al BF thdfb forFSE hedRF twd:4fuel% t-heBlZ:alc‘lT,tﬂ;ag:@iave

n ﬁeoéraétllczaldaatcace eerrl‘aetslgrgrtltrrlgees bn%c’ye f L{:elbe: accurate due to
potential inaccuracies in calorific value measurements
(see Table 4)).

Test fuel F3, containing 15% v/v GTL diesel, did
however yield a statistically significant (95%
confidence) reduction in acceleration times in both 3rd
and 4th gears. This improvement in performance was
significantly different to what might have been expected
based purely on changes in density and calorific value.
It was found, however, in separate tests, that the
inclusion of more than 15% v/v of GTL diesel could lead
to increases in acceleration times, presumably due to the
lower density of the GTL component.

The test fuels containing GTL kerosene showed
similar trends to those observed for F1 to F3. At low
concentrations of GTL kerosene (F4), a reduction in
acceleration times was observed - this result was
statistically significant (95% confidence) in 4th gear,
and again differed from the theoretical prediction. At

higher concentrations, however (F5 and F6), the lower
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BF and three data series for each of the test fuels.
The data are summarised in Table 5 bel ow, which quotes

wa@ae@eloznat i on tinmes normalised with respect toPtChaB®06/065231

measured for the base fuel - ¥IBe-table also indicates
theoretical values for acceleration time, calcul ated

f randihe, red atrey acdensdild ec%ngr&ecr?d ordd it Hdiesccted
the conponents of each test fuel and their relative
prigptradn®s (rassadryratidvttingses a | i near
rel ati aushi twe r.el evant: p ert.y .and .
accel era e|hsl'oeg (faﬁ:r?e)se}.{bv{]h%e}]’aetr énh c%u;éll néo\%soc%%‘l Ci/n Have not
begtcdmkivtd Mix ot Breddine ihese idn nedn pdaysea more
significant role in common rail engines._ Tahle 5In

T e B en MY PR RGO TIRTRERre b ded.
FQledNEANE ot IGAl, VAl desdiddanencesid) QRS At

Ll
calorific value ar tagjken Into account. The result
areptginvieniras ey centage htf fer et e Gl heomefresrence) , in

fuel .. Test fuels FI and F2 , .containing respectively .

2R B3 P I T RIS T TP Db RS St OBk om -
| TR CRIRT akd it 41408y, Addoudht die raaesd eratd o i nes
appear to be better (i.e. shorter) than the

t vttt Valureeh rhr BHedierarRPMWor See {3t Ve ongergse of

L1 LA LRI 08, M ALY deas
cale et tag tdreiredt bl ot dieiad iton inpesvehyacodldation.

accurate due to potential jnaccuracies in calorific
\Hﬁ?ﬂ?YﬁﬁkﬂﬁQﬁﬁﬁéiﬁtively low density of the kerosene also

leads to a reduction in the mass of fuel injected, which
would cause a reduction in power. At lower kerosene
concentrations, the density effect is less evident and
overall, therefore, an improvement in performance
results.

It is noticeable that for the GTL diesel blends, the
improvement in acceleration occurs at a higher
concentration (around 15% v/v) than it does for the GTL
kerosene blends (between about 1 and 3% v/v). This is
thought to be because of the much lower density of the
kerosene component, and reflects the concentration at
which the trade-off between on the one hand calorific
value and cetane number, and on the other hand density,
switches from advantageous to disadvantageous.

Thus at certain optimum concentrations, it is
possible to blend a Fischer-Tropsch derived gas oil
and/or a Fischer-Tropsch derived kerosene product with a
petroleum derived diesel base fuel, in order to achieve
an improvement in performance of a vehicle running on the

resultant fuel composition. The optimum concentration in
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(see Table 4 ) ). Test fuel F3 , containing 15%v/v
GIL diesel, did however yield a statistically

wak@niotizeeant (95% confi dence) reduction in acCcRCEERIN@O065231

times in both 3rd and 4th geaB3.-This inprovenent in
performance was significantly different to what m ght

haute heahe Qﬁ@&q&eeobltgx&%kw@%mmmm%a& cﬂle.].nsdﬁp’ears
and calorific value. It was found, however,

sdparkg R sLO thatl The/ A ihc | iSO wiahaste Jt%ﬁ’/l"sp/oln the
V/é/aﬁcg ocf“‘tl'gé %%ck@nulﬁdlﬁsaz%f tcfédélw éhe fuel product
e to the |ower

acceleration tinmes, pres
densidpperd heo G dwnporierta 3I'hef/txe,st1daﬁe]lby about 2% v/v.

cont ai ni ng GIL. ker os ne showed simlar, trends to those
OO TS TR DR SRR T BT
kef oxafe- (Tipscia dSdugtd QUhd b AC G Erath Qb Rd MBSrMRSch
observed - this result was statistically significant

( 959 ctad | rpeene nfulrh Rjeetuctandvibigdl roend iy edrdm ophe
t he theoreti cal edictio At highe concent rations,
thNeri;1 l%é} 1nq he@ﬁecés @%#y

OWer dens of the

ker oserne ﬁmmmnerﬁuéleobctmpde&mredoe NE SHs0sd | By
acceleration times. These data show that a fuel

d?ﬁﬁﬁ@ltfil%rﬁ i T ladERFRBARS Weh WHE gt S¥MFeT SRt on
| ror o@g&l&@%hl J.eél{'(? 1 80 CQUST] Oy 8- NRNEEIiesel base

e performance. They al so denonstrate
t hieue Ip bz tanceval Yalobe | fmemn nghe he @mfwﬁwm i omf pnéry,

| YRR | O IP RGBT (§ are Thet GUOvon At 1115 base

h'ﬂk‘epe&ﬁé‘egime{naf&bmw below, togethex with the
calculated properties of a Blend C containing 20% v/v of
said GTL kerosene fuel and 80% v/v of said Swedish Class

1 base fuel:



calorific value of the GIL kerosene, relative to those
of the petrol eum derived di esel base fuel, should al

wo e@d/oe@3bet t er conmbusti on and hence to i npr ovBdI/EP2006/065231
accel erati on. However, the reBétively | ow density of
the kerosene also leads to a reduction in the mass o f
fuel injected, which would cause a reduction in power.
At |l ower kerosene concentrations, the density effect

is less evident and overaII frkdef 6re, an inprovenent
I N per g nEn it Ib ot t1 | t—th
GTIL di ea%‘éﬁéﬁbl‘p‘gﬁgé%%%% rr%)r ovﬁ?ment kS%"eudclcsé rajt % C

occurs|at a hi gher concjef ?% on (ar f5°ov/v) t han

it does Diedis itthe eGlls °ker osen®e b) ends o atmeen @bost 1
and 3% v /anﬁ This is thegghtpiespe because |of the
much | Que denS|tv of the kerosene |[conponentl, and
reflects the concentratJon at mhich the trade-of f

bet ween Uéglﬂﬁa%”c Hanu rﬁlféé/lb vatue anﬁ cetane

nunber he ot he nﬁ |ty, swi tiches from
advantdde s‘to dlsadvan%%gg Rus at cerjtain
opt i mumigencentrati ons, 'S pOSSIkﬂTBtd) bl lenglo ag

Fi schern-Tropsch derived gnc oil and/or
Fischerlﬁfbpsch deri ved| kerosene préﬁﬁ%¢0\m tht&° -0
petr ol %@Loerlveo airesel—base fuei,jﬂl.v derrto
achieve _an inprovenent jn performance o f a lvehicle
runninq3@% the resultant fuel conpgsaitd.gn. The opti mun

raerhar Te ~

concentr Lol er—tnAthe—<as of—the—Fis || epsch

derived4 as oil appears| to be about 1% 17% v/ v,
ideall3(5@k%out 15% v/v; jn the case |agfzgdhe 228.0

)

Fi schern- Trnncrh dprlvp ker osene fuyel product
60% 243.2 -
70% 250.6 -
80% 259.0 -
90% 270.3 267.0
95% 279.3 277.0
FBP 290.3 288.0
Derived cetane IP 498 58.6 60.3
number [IQT]
Kinematic Ip 71/ 2.04 1.88
viscosity @ ASTM D445
40°C
(centistokes)
Sulphur (WDXRF) | ASTM D2622 | 5.0 4.0
(mg/kg)
Cloud point IP 219 -40.0 -41.4
(°C)
Flash point IP 34 41.0 42.2

(°C)




it appears to be about 1 to 3 v/v, ideally about 2%

v/iv. Ternary bl ends nay be prepared containing both a
wo-e@alozn23dr opsch derived gas oil and a Fi scherpdr/ap®oé065231

deri ved kerosene fuel produet3owhich benefit fromthe

per formance enhanci ng effects of both. A further fue

conpositd lGAR e HERA e 1Pk HRRHNG 2 IGHN K &vRsEih
fuel with a cormercially avail able Swedish Cass 1

pétlrasise imkderd Viargldiege lbehasisiedidl 18 gasawadil &f @ blend
fQQ%{SQELh:thhenburg refinery, Sweden) . The
propé%%les'of such a Swedi sh Cdass 1 base fuel are
given in Table 6 below, together with the cal cul ated
properties of a Blend C containing 20% v/v of said GIL
kerosene fuel and 80% v/v of said Swedish Cass 1 base
fuel :Table 6To such a blend of GIL kerosene fuel and
Swedi sh Cl ass 1 base fuel can be added a GIL gas oi

as a blend conmponent .CL Al MS 1. Afue
conposition containing a blend of a

non- Fi scher-Tropsch derived di esel base fuel and a

Fi scher-Tropsch derived kerosene fuel product. 2 . A
fuel conposition according to claiml1l , wherein the

di esel base fuel is petroleumderived. 3 . A
conposition according to claiml or claim2 , wherein
the concentration of the Fischer-Tropsch derived
kerosene fuel product is from1l to 50%v/v based on
the overall conposition. 4 . A fuel conposition
according to any one of the
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precedi ng clains, which additionally contains a
Fi scher- Tropsch derived gas oil as a blend conponent.

wW®2007M2028€] conposition according to claim4 , P@hEPB06065231

the concentration of the Fisgher-Tropsch derived gas
oil is froml to 49%v/v based on the overal
conposition. 6 . A process for the preparation of a

fuel conposition, mhichcp 0Gess i pvol ves bl ending a
non- Fi scher - Tropsch derkvéd—dieyeg base fuel with a
Fi scher-Tropsch derived kerosene fuel product and

optionally with a Fischer-Tropsch derived gas oil. 7
1.UsePoff Ug LFicormOritiops SRNdaini8g RePdésefeofudl product

noﬁgﬂs@h@}qﬁ%?g%ﬂe'&terl@e@ %‘igse‘iO%B%%' %'u%ﬁl’ ahar gthe

pur pose of i the ormance o uSti on

Flen@bmeT&bp@ehi@b&1WbUCkemasen@nﬁngloprbaubmtended to
be run on the fuel .compositiaon.

2.Fi s@héﬂle-fnr&@m%ﬁ%&%&r&l@ﬁetpu€|laﬁmoaucwherem the

dl%%%qr@a%% %%eqlQ%”bétmowgb%hdb§l@@@'t'onal|y for one
nore of the follow ng purposes: (i) to reduce

3. ennéswom@dﬂmmﬂo@ @@w@mﬁum@nt@ngﬁﬁemoﬂ vehicdleémapi,ch i s

unnln or nten Q _be 0 fuel caonposjiti.on;
et R (o OGP e FoT andE B e ugrd
keGO¥ReS e, gﬁddudtolbnqﬁﬁasa tche soet ane baker cof thiae
fuel conposition . 9 . Use of a Fischer-Tropsch
ovgerilde FREEIEAOH-uel product as a bl end conponent in

4@ f%?%d%%“%%ﬁﬂaéy%lon accordlng to any one of the
preceding claims, which additionally contains a Fischer-
Tropsch derived gas o0il as a blend component.

5. A fuel composition according to claim 4, wherein the
concentration of the Fischer-Tropsch derived gas oil is
from 1 to 49% v/v based on the overall composition.

6. A process for the preparation of a fuel composition,
which process involves blending a non-Fischer-Tropsch
derived diesel base fuel with a Fischer-Tropsch derived
kerosene fuel product and optionally with a
Fischer-Tropsch derived gas oil.

7. Use of a Fischer-Tropsch derived kerosene fuel
product as a blend component in a fuel composition, for
the purpose of improving the performance of a combustion
engine or vehicle which is running or is intended to be
run on the fuel composition.

8. Use of a Fischer-Tropsch derived kerosene fuel
product, according to claim 7, which is additionally for

one or more of the following purposes:
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t he purpose of reducing the anmount of any
Fi scher-Tropsch derived gas oil in the conposition.
WO 2007/020234 PCT/EP2006/065231
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(1) to reduce emissions from a combustion engine or
vehicle which is running or intended to be run on
the fuel composition;

(ii1) to improve the cold flow performance of the fuel
composition;

(iii to increase the cetane number of the fuel
composition.

9. Use of a Fischer-Tropsch derived kerosene fuel

product as a blend component in a fuel composition, for

the purpose of reducing the amount of any Fischer-Tropsch

derived gas o0il in the composition.



