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PCT/ (B02/ 11133~ The present invention relates to a process for treating {ﬁ%}
fuel and\i&oﬁ@ﬁ}bcular to a process for decolourising a gaSPGBIS01334 S
hydr ocar bon Tue Hydr ocarbon fuels, commonly sourced fromcrude oil, are
used in many applications, for exanple as transport fuels, power

generation, heating and lighting. 5 Typically, the products available from
the sinple distillation of crude oil undergo further processing to provide
materials of sufficient quality for market use. Exanples of such processes
i nclude a) cracking and hydrocracking of high boiling material to | ower
boiling products; b) reform ng and isonerisation to provide better
conmbustion quality, and c) al kylation/polynerisation to convert gases to
liquids. 10 In addition to these standard processes, a nunber of methods to
i nprove product quality b?NQ(éESSeE@RaTREATB\J@Im mation of inpurities
exist, fox exanple, d) hydrotreatnent to renove sul phur species; e) Merox
and copper sweetening to convert/renove s hur species; and f) clay
treatnment to renove surface act ﬂmmmmmmmmrﬁe utilisation of current
processi ng and purification pro products of 15 appropriate
quality for market use. However, as*msh®*products originate froma natura
source, often trace anobunts of col oured species remain ox are forned

t hrough further processing, givigﬂwmnmwmmmwﬁmed product a yell ow green or
ot her colouration. Such a col our detrinmental to the product's
mar ket acceptance as a high quality nedwetd al, or cause conplications where
dyes nust be added to give a specific colour for 20 custons or duty

pur poses. |t Tihs pkasemrinventipn cdiatcetoveairecesativrttecatjng ficl med mgiangcuddrgoial | ation to

renove high boiling, colour-formng, conpounds. WO 112/0793. 19
PCT/GBOZE%%§§ih?H€gﬂg@EWHH?gﬁgﬁ?%mﬂ%?“%@HH§Ff-kerosene solutions is
described by tK@Rsdapitin (YATROBISH Y si¥rcdd¥réah cARIHIO dreuséH fny32: 4761 c. A

vari ety of adsorbents including activated carbon are used. The
decol our iapphcptivosyeor ofampdd ab trinagort Biels, powetegsneiatien) heptingramibighging.

Decol guri_si ng. k , ' d petrol.eum di st.il lat ' lay is 5
descr pbed P 28 7eonss TRamBlaroBrss SR U RS G o T gt t er
from | eadgdh&336ddssifg tsprodidb wibaae0b AL fididit qableryifer Iﬁa&emg@.e@xmﬁ@é\

39:3659z. Use 'of actrvated clay is also described in CA 39:4470
Decol our iofisneh pregessesoidelbfle p)rgackinganddygsessacking qfiligh bailing matgmal to

chl or osul,phat.€._-i. L. P : I ' i ight oil by
cont act i v ol PRDC IS derBin e e SRR pRASHRERouathi T o) an
si npl e i nkbty; bid cyEkiatbiimlyrhéssatienavanveft ghseadeliquidsint s of col our ed
speci es from_gasgl.ine has been found. Accorﬂ%qg to the ﬁ§esent i nvention,

t herd0i s provh additign ft Bessstandand nrecessesus nap nqthpds do FypRoSE BISYA f uel
which is | YWl [ keast part of the
i aui d g b e o B e e P T Sund ¢ ha

cont act i rigydtdteeatnsmito remanietshiphivespdeies;led Mdrex and cappbosweetamngte at | east sone

of trace inpurjties selected fro e qgrou nsi sting.of indanes.
naphthaléﬁgg?ﬁ%W@N5HWﬁm@ﬁ§§9€' ﬁi&a%ﬁﬁgFﬁﬁﬁgﬂﬁE@v% fage 2PUVR R eof |
Thus accor di ngyet@i1Ratldi JtRBFeR PREEEsIRY atd Wurfc@fiSMbrocBseyieRIHrbdesi€of S

provi ded a process for renoving fromliquid hydrocarbon fuels, especially
gasolliSne, approprizssquaditynfor aorkst use: ddewevepasithe producds edginatefrosmm DA oup

consi sting of indanes, naphthal.enes, nant Lbenzenes
and nixt&%@cetﬂ ?b%??f?ﬁEgﬁf%SQQB“ﬁ&Hggg?i~§ 6%ﬁ§§§¥$%g%§§u¥eas%e€art of
the i quiTﬁoEeédih?pgm@nhé fisikhedgap@Rt alytNowwgse@hionethentdlbuatidecShdLa | si ng
carbon. The fuel may be a diesel fuel or preferably, a gasoline, Were the
‘fuel is ecodowsdm pakpe detimenigbio thagraduckumprist sccepAngeAsi4 Hah 4pgtknown t ype
of i esel Rl e [HhpFAATR Fherd YR Alsi Ho R BB PoREirR B AG: I esel
engi ne. erethe tuel TR 4 gasol1 ne; the fuel may be a notor gasoline or
"avi atdoon gassehs sredutppurpssesi N any spark ignition engine. The fuel may be a
kerosene for use in an avjation turbine engine as..jet fuel ox.for use in a
ground based ¥ Br'ion@ e R é‘?wﬂﬂef‘@f}ﬁﬁtgia%mﬁ%ﬁt“ﬁé&i@%% FEHEYC BEMised as a
fuel for Bhé N1 RE-£b I the cl ear product may have a dye
introducé@ﬁtoggb(§##$%@§%%@ggﬁﬂﬁ% as such. It has been found that the
present invention produces a gasoline product which in use, produces |ess
engi ne deposits conpared to untreated gasoline. In particular, in use, the

gasol i ne product unexpectedly produces significantly reduced conbustion
chanber 2




w0 02/0793.19 PCT/ G B02/0133-4 deposits. Wone experinent at |east, the
deposits were found to be reduced to a |l evel below that which is achieved
using a lwrmm 7g§1§,ol i ne detergent additive. Furthernore, tpergasndizse
product in use produces reduced inlet manifold deposits. These benefits may

reduce or even eI imnate the need for the use .of eter gent
addi ti ves. THg¢ e%&s’fsaﬁlwwﬁaép bEgiRIeng HP?{%]ﬁlde%‘%%F#by&eéé%}H i nvention
there is<Rroy 0q§ ef 4160 ¥9€33:-971 1SRATA BMVSICO“A%%%J? adborBeri@aRhidM

according to the present invention to reduce engine deposits, preferably to
reduce t iaetmxtngll cuebateqresisdds Therdvedlonising poveersit aoteclbyisalsostes@ieddn €4 f r om

th f t | et | t |
engi e odRBa801 DR RS RS B R AU G b RO Fne. pr esent
i nventi on.nLR¥H ﬂ?eAazanacssQOﬁeﬂBwn 86 el RarRNY1 BEd E8pasid ﬁat%'fﬁﬂl reqam i ses

conbuSting in a spark ignition engine, a gasoline produced by a process
accor di ngagodint meinghedemted Ahsibeatd Ismiegnnévﬁé AR oy39: 50 3hi the pé@n&weud@ i ne

deposits , are forned in e Iocatlon elected fr roup

consi st i AYRleR detsﬁgg‘%’&l 9%t3|9n‘\%2§h @1 eplopridng Apd ﬁe Oelfm\gﬁfa\?gga g%‘ﬂ

combust i QRRCAAMBRAMAALIERUHIL: 1§ MbRYSE] BY SlAeT: 49@ 'lﬂ)&oﬁﬁﬁl@iltldmebfﬂfght he

present invention has been found to particul arlg/wreduce deposits in the
t

engi ne C@mmmtmgmmwamgarm@ﬂwg@@éwy’ hé7Qasol i ne of the present
e OB a g A e B b S N R R TBRIA Ao ENALRR BT S

Intr 1on C resen I nvention al so

reduces thRufdd spbies ﬁ@ﬁigﬁ@bhﬁha&rﬂeedfoqndd gasol ine 20 which may assist in
achi eving very l'ow sul phur contents in the gasoline product. The present

i nvention al d¢cprding T@é e prefet frygnisdn, ﬁ?%@ﬁd?rﬁ}j‘dﬁ%ﬁéchﬁﬁﬁbed@&@W% wi t hout

pr of or sl iR RRLP B IEEReh e Bkt BorR ot 1R PR

bed to rmwtﬁémﬁdg@éo@mwﬂhwecmuﬂmgpanbbnnay al so be possi bI e to
i ntroduce particles of the 25 decol ouri si.ng W]@rbon into the fuel

(gasdlSi ne) , étrkﬁstbﬁ@hfquéﬁﬂw copagigihe gasolne Withdhs derelqugsme OBl i ne) after
treat ment,, gl dﬁ?«%a@f%n?@b’ft?a%e mﬂﬁeslgélee'tea BroBf %6 éaﬁm%?g)&ﬂﬁamng

car bon e € presen nvent| on. However, carbon sourced from
wood, coanphthalehes; phénanﬂumeejmmdalkmenmmbmd mmyulbeﬂmﬂqfv ated for

exarrpl e, by a id, alkali or steamtr ment SU| decol ouri.sing carbons
are descri begmﬁa?ﬁqwné@ ﬁ‘ﬁﬁ’(@F PR ep%raf’eéltlﬂve 15?’5’&’},‘#& %gy, 3rd

Edition, Volesd forBiin Gont q@ﬁ%%/dﬂgf:ﬁfa@ﬁﬁ%@s @gfeiagwgla&mg fuRORILan be

obt ai ned rom neral "Filtration bon Li nk_and Fengr oup. w
O 1121(D7gcﬁ‘gra5’€iﬁhﬁiﬁﬂﬂdslsbtb8@dtfroiﬁhtéettmﬂp coysisting elandangy, ephtbalgresed from crude

R e RS i e A LN

been trealsathchiig Qﬂ%a@baﬁ%EﬁleQTquidl@ydiréﬂakw fgl, pspecaly Iga@haé erﬁh aa) cracking
and/ or hydrocracki ng; reform ng and isonerisatiqn,
G

al ky! at i ofecplonyising |b§13bpno A he fupd may g a digsel ek ey ;prp@g@lwaacplg@ ﬁ@b@e been

treated to. i.mptoy C f Obmiepn of
mpar 11 o0 MR Bl ERd e B b B MR b T e
sul phey S@@ﬁie@ﬁor e iRy Qmmlmm@naweﬁhammeseben@we%brwh@ﬁel@ul phur
species; and f) cl a}/‘@treat ment to repove surface ive species. .The fuel

(gasol i nej g#ﬁﬁlmﬁlt% bAEYibE adepiosRsaline ‘?K/rﬁvl"’ﬁloBrgaEfﬁ & FSE SR ADOSHE her

sour ces, R r hd @5,

et hers orlﬁﬂ&{aer | der I \%%%%%g\?gﬁfggésf%&g% as ée‘?ﬁgdrllhotarbgée ol anoj%

Pr ef er abl fuel érfer fiseein o grasmd based tucinp engies Attemamly,dhekgasmmw@ fraction

of crude oil, or rived fro rude Qil. The e soI| . ri se at
Peast 20 Vsilos i dophearing 3l ghengand cleagrodiis iy tan s Lip P &
fracti®n. gifeRingiaeliVas dlag. paraffinic fraction 15 conprises at |east one

saturated al i phatic hydrocarbon of 4 to 20 carbon atons. Preferahly, the
“al i phatic hydt b@sabmrfoumhﬁhﬁi the pregent dnVERtiom PIRSHCRS BRSO LINERTQdICH I i ¢

hyd b hed, . Sui
el ude noBupaRbeetiepiEak dboh ERARESe 1 HhPRRoBRE 1 B AREIRASE

n- nonane, {1R-pdesaRHrodich dpSGREedR rd&udwl@gaﬁeant@ueﬂmﬂeombanmm@uamhm n
hydr ocar bons i ncl ude al kanes of 20 to 8 carbon atons having at | east one

branch (e. g. 2 or 3 branches) in their alkyl chain. Exanples of suitable
branched al kanes i ncl ude i so-but ane, i 2o0- pentane, iso-hexane, and

i so-octane. The fuel (gasoline) may al so conprise at |east one ol efin.
Preferably, however, the olefin content of the fuel {gasoline) is |ess than
20 vol % nore preferably, less than 10 25 vol % Where an olefin is present
|n the fuel (gasollne) t he olefln may be an alkene of 5 to 10 for

o o ~ .y o .




15 less than 0.5ppm The fuel (gasoline) of the present invention may have

a Motor Cctane Nunber (MON) of at |east 82, and a Research Cctane Nunber

(RON) of %W%) 92. Preferably, the fuel (gasoline) haspafickih@sy 85 to
0

90, and an 95 to 100. The fuel (gasoline) of the present invention
may have a Rei d_Vapour Pressure 20 (RVP). of 3Q tq 110 kPa, preferably 30 to
60 kPa. TRROsHENY) PRE GFpeimental dgast §§§§¥?%@)W%3MB@ ta})sa? cq ﬁ’zfﬁeﬁ‘?IGO g/ cnB,
prefer ab't%]fth‘ﬁ \)@/ﬁicﬁ Igagbél%vw u%g ?{f{{nﬂxgﬁ ]rgﬁsorﬁrn%fd%fe?@lﬁ adcgﬁ@@q:%ﬁhém?e,& 72

g/cnB. Prefera the density uel (gasoline) does not exceed 0.775
g/ cnB. Thie gaselind yadadtiimede pragudee rqineqphbintad niapifakd/depositsa Blesaipanafits, f or

exanpl e, by 25 bl endi ng.appropriate. c onept s t.oget her. In.one enbodi ment,
The Fuel HRyZEBIG PP imaBler Bamey Ta BRaPne: FealRarLRErH 1R at o)
hydr ogr ackat e §id JcSQaR{AhGnb@SLiRYdimdite faDbtater® invieiRoP@erfi§ hroverp! oyed

may be such that it fornms 20 to 80 vol % preferably, 50 to 70 vol % for
exanpl e, thusedh Wsphrktipraitibi maging, wék gegpdive lRPeryingderfgireseshinvanendpount  of

hydr ocr ackat e enpl qyed.may be.such that, it f t vol. 9 ferably,
30101 o TS ShBe AR URAERELTLE oot naE dbedie Bl ¥k thE)

conposi t ijgiod B8RP Rin OF gtARPBRRAl I ATRhOVRInTRYethsiatCongiteanlet t forms 10
to 50 vol % preferably, 20 to 40 vol % for exanple, 30 vol % of the final

fuel (gasahienengosmpodiusionchambenend eulgss BFEARESYHABI e to i nclude reformate

and/ qr. Full Range tal vti.cal l.yv Crac lr4 . 0 = .

PCT/ G802/ 11133&%0’(t%%§¥nti"}?'e?h§n Prﬁ’é'Iéé%ga“so: édnégég%cﬁ%%qﬁéeo%e%gsﬂ%& PSR er may
be enpl oy@ehpridefdbn®RBUAE 1104 sfarlt In#dn\edkiie, 4 gasotinapridacedXfy ypobesst he | atter,
in an anmpbunt of O to 30 vol % for exanple, . vol % Part of the fuel

( ( . mp| 15
(gasol i nelcordingtie the pased inyerdRARradbly Iyrhish sedised prgiandspoRitsAfe 5

contacti one. or, re he t ' j : (gasol i ne)
separ at el i Ir’oaéé?rzgteorne\amgffhlgﬁ ﬁglggg(?g—gﬁl %8%“@Qggl%g?ﬁrﬁ %fgh{: %ﬁ‘f@h‘%r oduce a
fuel (gasgkiemedndihoalletpabdsaigintlcbrbastionwkbmbert diel dngale eikhasobysten).
conprising one or nore conponents nay be tre tea as a \\gnﬁl e.. The fuel
(gasdli ne) mehpeigaselines dhe pyazest inyentiin hagibsen foynd e Birbpgeryredlee in any 10
spark 'gndeg%)ﬁﬂ‘ g?@é inel &t HidGbn SBARRL.| Tils ARERaLORsHBheGARYIREBS the
conventi on 8dditi v S, such as gasoll ne dgetergent additives. An exanpl e of
a det er geftsentiivehtie sy ae Ridd iamidivectdejeeigegisobukiénginvewh@eefier ably, at

| east sone of the additive remins ig tpe fuel (gasoline), or is added to
t he gasol mHeduget direpti g COROPFHINFIAMPHent i nvention. Preferably
gasoline 15 s tHRVA RS huP BoritEntuflgtsd 1aqifid @dsolind r ee of
gasol i ne det gﬂr:hg n%ﬁgtciﬁiy'ﬁt\k}@.mﬁﬁi%g‘?&to treatnment b the@c_[r‘riet od of the
presex i whichtmaymssistia aghisvingverynay sulphar eentemts in figigpsoling pirduetat i ng of

greater than ello reater, than .5 bl u f I han 7

yel | ow gr eat é‘ﬁ’%ﬂ%ﬁ%‘?ﬂ%&‘“&f onglp Qfﬂgdgsn%%lgﬁir%lﬁ??rfﬁg{%i%?%@% S Oféﬁﬁal P 17
rating of w&hyglihoNdciFoblisglatdhitie fenidvealigiebsiliby, ddieirfomsiapcompyerndsi on, t he
gasoline may 20 have an IP 17 yell ow blue rating of |ess thgn 5 yell ow | ess

L y OW/_ [
than 5 bl ue, Hreferablnthe Hquid daed (gasaline) ispaspeslihroueh aqaehondillsy fed 1oy of er abl vy,
| ess than_1 yellqw h I I LE : hpe has
o TP 1y VR iRy oo Biligh, Aygved ffiray b erpoSiiBRtlo BRbaucl hciesof 40
enbodpsrenfiscotdieishgsattiondntoahe arl (gasdife),ahd tiggnotmodvd thebepartitlieefromrtbat ment .

The gasoline is preferably water-clear after treat n%{I?t %}/ tHe pr esent
i nvent i onfuef fgagplinepafier tieamentn Any catbop spUce AR PSR R AR d Test for

col our deperid nat A b S WéwdfRe dfRRebhrckavent i on,
t he Sayboﬁ%oci:gc#%tdtg%ra}abtoinng o?ﬁdﬁg%ﬁggﬁﬁg&wg@%}s I?(E) contacting with the

car bon” magrolewbed sotduah ol Goahischrefetred. Tlomtaaber mgy W eeiivatad fonermpledy be
greater thanp 20.. These and other. cts of.the,i tion.wil.l Haw be
*descri bed? ’taﬁkql’e?r %ﬁ%&e‘gﬂ“"%{;EEIt%ﬁ$§ecf,f°WﬁIn§ﬁ%stoiﬁgg{séc(i?ggrha |(§Jl i agram of an
appar gg us g’il&&h&aé’dc%rclfoﬁédiﬁ BF CYEMEaPichafoSRIYIEMEBh, Wél 4, Pegdsrses enscd.nvent i on.
Figure 1 depicts an apparatus conprising a gasoline tank 10, ram,Elljrter uni t
12 and a Roferrest decglounising tarbomneandesbtaingd fromiNa, Cenaral Filiraisnd-Fk t r es of
gasol i ne. TIﬁ% fii.l terdgm _VlyO (12/07939 PCT/@BI 12/ (1133-t unit 12 consists
of a 205 (P98 TPk And ffR& P houses a filter bed of acid-activated carbon
granules {180 kg). The nonitoring unit 14 conprises an additional filter,
which is suitable for renoving trace carbons and water. In operation, a
punp 16 is used to punp the gasoline fromthe tank 10 into the 5 filter
unit 12. The gasoline flows through thé filter bed at a r ate of 1.1 nB per
hour. A differential pressure is applied across the bed, and is maintained
at less than 15 cmwater as neasured by the gauge 18. On start-up, the
tenmperature of the filter unit 12 is nonitored by a thernocouple 20. It is
desirable to maintain the tenperature of the filter unit 12 below a
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WO U2/ U793~9 PCT/ GB02/ 0133~ The test denonstrated that post the carbon
filter, the green coloration was practically all renoved fromthe sanple.

I n addit iv%l0 /mQJ‘surpri singly, the carbon filter ' did no 1 of
t he detergen adcfitive (of the PIB am ne type), dermnstra{)(i:ﬁgﬁgzﬁsig%ul ar

affinity for the fuel-derived col oured species. Exanple 2 Exanple 1 was
repeat ed t heTkefug! (gasilow) maytiesaursed famsande ok JpEeicEpie dhe sasplits] MA¥Base

Fuel Post Acti vatedCarhonCol our J Pl.79 ] 10. . .
addi t i veSBBERG T08° ) ARDTR hefepi R sy S BBk u el O3 T
agai n, nefsifidd whie FlsBedf tektee by ol nbieenwhs follemineproctddinigvepseyper i ment s.

| S The followi ng further decol ourisation experinments were perfornmed usin
a 500 m cfdcking andior bydierrapkingclomelonying, and Asqnpeaisation atl‘éﬁbera!to ure indi cator%J

150 g.of gasalipe, was. ori gipal | ed. ) ] I ous

act i vat e&ﬂ‘é’gﬁ?lﬂ el (élgi g@esc%%%éggg’ahﬁlﬁ?%a\ysa?%eﬁgrgggg} g%a}técl)cﬁ%al | oned a
visual cheglvehrarkogialiteppurirehoviier aansfoehtiontof epritiesl Sugletremanept es wer e
processed. The results are shown in Tabl 1 bel ow. WD,02/ 0793-49 a~ H
PCT/ GB02/stppg@cknde-d) hydrogregtmeny inremeye su P@W Snecﬁesw)é%efﬂxénfi “PPH p O b~A U ~

19,:8.2 i o Rehls WP o D b OEMN AN
d d d iR species. 1Te fukl Easoliteymily hlshl chhthiin edmpenents @hich @rignate &on0 0 ~ M
I_V| ~~~|1é \I\;l (Xj:e: ?ou?ceos, sou.c%@?\pge)gf‘p;@riﬁcs%;@ro %ﬁ%ﬂ%G%ﬁé@%#ﬁé e'é;% R
02/ U7939 negﬁaﬁgﬁgéd‘ﬂg’lﬁ'btion1ass such as ethanol or methanol. - ? e
Preferably, the fuel (gasoline) comprises at least one paraffinic fraction of crude
oil or derived from crude oil. The fuel (gasoline) may comprise at least 20 vol%, more
preferably, at least 40 vol% of this paraffinic fraction. Typically, the paraffinic fraction
15 comprises at least one saturated aliphatic'hydrocarbon of 4 to 20 carbon atoms.
Preferably, the aliphatic hydrocarbon comprises 4 to 12 carbon atoms. These aliphatic
hydrocarbons may be linear or branched. Suitable linear hydrocarbons include n-
butane, n-pentane, n-hexane, n-heptane, n-heptane, n-octane, n-nonane, n-decane, n-
undecane and n-dodecane. Suitable branched chain hydrocarbons include alkanes of 4
20 to 8 carbon atoms having at least one branch (e.g. 2 or 3 branches) in their alkyl chain.
Examples of suitable branched alkanes include iso-butane, iso-pentane, iso-hexane, and
iso-octane.
The fuel (gasoline) may also comprise at least one olefin. Preferably, however, the
olefin content of the fuel (gasoline) is less than 20 vol%, more preferably, less than 10
25  vol%. Where an olefin is present in the fuel (gasoline), the olefin may be an alkene of 5
to 10, for example, 6 to § carbon atoms. Such alkenes may be linear or branched.
Suitable examples include pentene, iso-pentene, hexene, iso-hexene, heptene or 2-
methyl-pentene and a mixture thereof. Such alkenes may be produced by any suitable
method known in the art, for example, by catalytically or thermally cracking a residue
30 from crude oil.
The fuel (gasoline) may also comprise aromatics. Preferably, however, the
aromatic content of the fuel (gasoline) is less than 50 vol%, more preferably, less than

35 vol%, even more preferably, less than 25 vol% and most preferably, less than 10
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The Saybolt analysis of the starting material was +2. The results in Table
1 show that it was necessary to dry the Aldrich carbon at 140 degrees

Cel si us fv&?oioﬂ? rs prior to use. \Wen the experinment wasp¢ppgaledsa
Saybol t our "of +23 was achieved after a residence time of only 1 hour. 5

The nost successful carbon sanple, in terns of cg}l u rov ment, is

evi dent | yOlf’/h@UN@?lPtﬁT@%IC cRmpguEdsEaignabspreF 35"51611“? "§8§Pt901 t of +24
was achi eved his (gﬁ%ﬁ:,dgjn 3idhya may prove

slightly p’r%é Itlee!fn&)t% ¥etﬂ¥1{5'8}‘£hnesH?\gigedﬁ%gof§ Oléll ne% e nex nSDst successf ul
resul t wageséntlchwiixafreshd@y e Hemmldirdmy caabjamp;il)aeﬂcﬁnmﬂtoapmkie& gsodiBut cl i ffe

Speakman i n about the sanme | engt se of 0.35 %wv
of gasol Phi@ined;far @Fﬂ!ﬁlt}?’efFR}PQPa"c}’d?%gWas g%&?régltysﬁlﬁf ?1e(§a5'8 pr oducoed a
\?v/azpoj;t %ﬂsﬂﬁﬁﬁalﬁ ﬂéﬁgf@é&%én rreg{ghlgpqug thid"Bvel,. 14 hours at a dose of 0.17%

dded, there was no inprovenent in
col our. Thi STBmﬂ@bgasoltd&amaymdsomnmunat\Amt ane @agynge-eSeitrdbld pxyeredes at the

| . d ht b f b f
ol o dnepideialieBobiredatiies Fretbespiaae i GHETNGRAb BFa Einr os " Engi ne
Tests. Z%ggBA bt ethe? s e&é@eﬂmwy Méld@éjnﬂeﬂiypteh\mﬂtm}ﬂ egtiR€ (MTBEL000

litres. |tres 20 s’ contacted an activated carbon to give a
decol our ictititeptizvgibatyl ek@Oond mleﬁm;tentwsy-puwl giden iretarady.dbe ampedfi ne f uel .

The two fuel s wer r .en sit form ng tendency using an
i nduépry%ymﬁrlﬂeﬁ%éf@ééﬁﬁw esri%lﬂ?élreﬁd‘(fgg engi ne (MLO2E Test) running on
300 litres op, Jféf%ly fﬁla?ma?ﬁéi ﬂlgg&hﬁoﬁm@‘f\dbl (%hsa_l@:w)@s Rss Hus 0ad°q, aidrelg of

h

deposit formation the 1 nlet”system (mani inlet port, inlet 25
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the fuel (gasoline) has an MON of 85 to 90, and an RON of 95 to 100.
The fuel (gasoline) of the present invention may have a Reid Vapour Pressure
20  (RVP)of 30 to 110 kPa, preferably 30 to 60 kPa.
The density of the fuel (gasoline) may be greater than 0.60 g/crn3 , preferably
greater than 0.70 g/em’, more preferably, greater than 0.72 g/cm’. Preferably, the
density of the fuel(gasoline) does not exceed 0.775 glem’,
The fuel (gasoline) may be prepared by any suitable method, for example, by
25  blending appropriate components together. In one embodiment, the fuel (gasoline) is
prepared by blending iso-paraffin (alkylate), hydrocrackate and isomerate together. The
amount of iso-paraffin employed may be such that it forms 20 to 80 vol%, preferably,
50 to 70 vol%, for example, 60 vol% of the final fuel (gasoline) composition. The
amount of hydrocrackate employed may be such that it forms 5 to 35 vol%, preferably,
30 10 to 30 vol%, for example, 20 vol% of the final fuel (gasoline) composition. The
amount of isomerate employed may be such that it forms 10 to 50 vol%, preferably, 20
to 40 vol%, for example, 30 vol% of the final fuel (gasoline) composition. It may also

be desirable to include reformate and/or Full Range Catalytically Cracked Spirit
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addi t i onal), {henef wtmtile tormbdeRMnbigag hehDiodecdiceur fuslegasaiime) fard i n sone

i nstances make deposits worse éaddi tive causing carbon in the conmbustion

chanber ) .pradvet. phberosisvaly, thhichraaseline) FOMRIRIRHIGAPRSOBIGPENHFEYSEed a
gasol i ne quI which.is of | ow deposit form ng nature and no | onger
necessaritfeg?epé’ﬁﬁi ée'a gasol i ne detergent additive. The process of the
present i nventi @ikl f@solias) westheConbius ghwiine bnatetiordggpobnge Hrwhe grany
conventional detergent additives can 15 not achieve. Careful sul phur

det erl® nagprkrignifion epgige.t wo fuel s indi cated that the baseline contained 49

ppm sul phur yhercgs, [ RR,87S0UIRG ] AAUES JAdnddpRRBVEL B Shasqecess  of

t he present erefore provided a useful 'polishing step'
wher e sul ket REditi0Es. hay exdagsle of @deterednt allditverag PHB amipodatergenti n achi evi ng

very 20 | ow sul phur specificationsg_of |Oppm nmaximmu ul phur.. Since it
provi des additivet Reafeisbive Al least .S?Bﬁ’/oofg’&@éﬂ%ggr‘?‘ﬁalgﬁﬂnptﬁ]ﬁ?ue(l g%%s%’i‘ei Qfﬁg spent

carbon frg & LESAkd A AORBT BF pYASHHIATENRA. PActeraBB) 3sseltheby
desorpti o%ﬂﬁ%gsthggg%lﬁggggﬁsa sﬁovved thg carbon had adsor bg‘d speci es such
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t titi 25 of t terj | d. i I dth
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engi ne depogry y@ﬂémﬁ&‘aﬁnégf greater than 5 yellow/greater than 5 blue, for example,
greater than 7 yellow/greater than 7 blue. In one embodiment, the gasoline has an IP17
rating of 9 yellow/10 blue. After treatment by the present invention, the gasoline may
20 have an IP 17 yellow/blue rating of less than 5 yellow/less than 5 blue, for example, less
than 3 yellow/less than 3 blue, preferably, less than 1 yellow/ less than 1 blue. In one
embodiment, the gasoline has an IP 17 rating of 0.7 yellow/0.5 blue after treatment. In
another embodiment, the gasoline has an IP17 rating of 0.1 blue after treatment. The
gasoline is preferably water-clear afier treatment by the present invention. (N.B. IP17 is
25  the Institute of Petroleum Standard Test for colour determination).
According to the process of the present invention, the Saybolt colour rating of the
gasoline prior to contacting with the catbon may be less than 10 and after contacting
with the carbon may be greater than 20.
These and other aspects of the invention will now be described with reference to
30  Figure 1, which is a schematic diagram of an apparatus suitable for carrying out an
embodiment of the present invention.
Figure 1 depicts an apparatus comprising a gasoline tank 10, a filter unit 12 and a

monitoring unit 14. The gasoline tank 10 contains 2500 litres of gasoline. The filter
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Only a trace of blue colouration remained and again, not all the PIB detergent

additive was removed.

Further experiments.

15  The following further decolourisation experiments were performed using a 500 ml flask
fitted with a condenser, stirrer and temperature indicator. 150 g of gasoline was
originally used along with a dose of various activated carbons from various sources.
This size preparation allowed a visual check of colour removal to be carried out before

larger samples were processed. The results are shown in Table 1 below.
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produced a Saybolt colour of +19 after a residence time of 14 hours at a dose of 0.17%

w/v: When more of this carbon was added, there was no improvement in colour. This
suggests that the carbon was already present in excess at the original dose.
15 It might be possible to use a mixture of carbons, for example a mixture the

Sutcliffe Speakman and Norit carbon samples

Engine Tests.
2000 litres of gasoline was divided into two lots each of 1000 litres. 1000 litres

70  was contacted with an activated carbon to give a decolourised product. 1000 litres was
put to one side as a baseline fuel. The two fuels were compared for engine deposit
forming tendency using an industry standard test featuring a Mercedes engine (M102E
Test) running on 300 litres of fuel. The results are shown in Table 2.

Visual rating of deposit formation in the inlet system (manifold, inlet port, inlet

25  throat and inlet valve tulip) were recorded. Deposit weights were recorded for the inlet
valve (tulip deposits, tulip solubles, face deposits and valve wear) and for the
combustion chamber (piston crown and cylinder head). Deposit thickness
measurements were made for the combustion chamber (piston crown and cylinder

head).
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& & ()-Y10% & & ()- $UBUFU, U- U. U/ Uy] A) Y10% Y10% & & ()-Y10% & & ()- Y10% &
& ()-)2" XY10% & & ()-Y10% & & () -/ ULUsUBU7USUOUY] A) Y10% Y10% & & () - Y10%

£ 5L IRBRRLIL, THLE DML ® 8 b U p 0w
£0)- @JAUBUCU%ELTJ;H%J&JTJ&S ;A)sﬁ%\ﬁ‘ Iﬂga)t 7&}2:1 e%l%ugée%)éazglP;@ﬁJel provides better

engine cleanliness than the baseline fuel. The process of the present invention has not

only decolourised the fuel, it has selectively removed species which form deposits in the

engine.

5 The decolourised gasoline fuel provides similar performance to the base fuel
plus a known gasoline detergent additive (330 mls /m°> of a conventional additive such
as BASF Keropur 3540 K5) with the additional benefit of also reducing combustion
chamber (piston crown and cylinder head) deposits (this is highly unusual). The
gasoline detergent additive provided little additional benefit to the already 'clean’

10  decolourised fuel and in some instances make deposits worse (additive causing carbon
in the combustion chamber). The process of the present invention has therefore
produced a gasoline fuel which is of low deposit forming nature and no longer
necessarily requires a gasoline detergent additive. The process of the present invention
has reduced combustion chamber deposits which conventional detergent additives can

15 not achieve.

Careful sulphur determinations for the two fuels indicated that the baseline
contained 49 ppm sulphur whereas the gasoline product had 47 ppm sulphur
The process of the present invention has therefore provided a useful 'polishing step'
where sulphur species have been removed. This may be important in achieving very

20  low sulphur specifications of 10ppm maximum sulphur. Since it provides a further
potential 20% reduction in sulphur content.

The spent carbon from the decolourisation reactor was removed and analysed by
desorption mass spec. Results showed the carbon had adsorbed species such as :
indanes, naphthalenes, phenanthrenes, pyrene and alkylbenzenes. Only trabe quantities

25  of these materials would be present in gasoline and the use of carbon for their selective

removal has given benefits in reduced engine deposit formation.
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& & ()-Y10% & & ()-YL0% & & ()-)?° XYL0% & & () - GUHUIUKULUNUOU~"B. Y10% &
i&g%& & ()-&Y10% & & ()-Y10% & & ()-Y10% & & ()-Y10% & & () -) 27
0, 0, 0, ! - 0, ! .

#10%%%?%%)* B Y10A) & & &10%& ()-: & &10%E& () - , ELO%EEr/gmannsss
XAUi UpUuv UnUx Uo'ST7. Y, &10%&& ()-: & 8L0%R&' ()-: % KT
J, 810%&& () -, &10Y&& () -: , &L0Y&E&’ () - : xUz UUUUUUST. Y, &10%&& () - : & KT
J. 8&10%&& ()-: . &10%&& ()-: . &L0%&& ()-: , &10%&& () -: UUUUUULL D. Y, &10% KT
J. 8109%&& ()-: . &10%&& ()-:, &L0%&& ()-: . 8&10%&& ()-: , &L0%&& () -+ UUUUUUUUOCS, &1
0%&&' ()-:, 8L0Y&&’ () -, &LOY&R&' ()-: (, &10%&& ()-: (, &LOY&&’ ()-: (, &10%&&' ()-: (, &
1098&' () - - UUUUUUUW 23, &10, &1098& () -: & &10Y&& ()-: , &L0%&E& () - : , &L0%&&' () -
KT J(, &10%&& () -: UUUUUUY| * DB, &10, &10%&&’ () - : , 810%&& () - : , &10%&& () -
J, 8109%&& ()-:, &10%&& () -: UUUUULU| D3, &10, &109%&&: () - : , &109&& () - :
.3, &10%8& () - . 810%&& ()-:, &10%&& ()-: UUUUULY[ 73, 810, &109%&& ()-: (/KT

J. 8&10%&& ()-: . &10%&& ()-: (, &10%&& ()-: (, &10%&& () -: UUUUUUUp@B, 810/ KT
fk?lO%&&I ()-1 &10%&& ()-:, &10%&&’ ()-: . &L0Y&& ()- -, &LOY&&' () - : UUUUUUUPT3, &10
J, &109%8& () -, 810%&& ()-:, &10%&& ()-: , &LOYRE () -, &10%&& ()-:, &10%&& ()-:
UUUUUX\ @f8iros 81008 () - - . &1098& () -, &10%&&' () - : . &10%&& () - : & &L0Y&&E' () -
KT JUUUUUUUW 23, &10, &109%8&' () - : , &10%&& ()-: , &10Y&& () -: , &10%&&' () -: (/ KT
J, &10%& ()-: UUUULUUK\ @, &10, &1098& ()-: , &10%R& () - : , &10%&&! () -
J. 8109%&& ()-:, &10%&& () -: UUUUUUUX\ @, &10, 810%&& () - : . &109%&& () -: /KT
J, &10%&& | )A r&é@ﬁ&eﬁﬁwmﬁﬂ@%&&u@ hydrh&dt&dlﬂtﬂuéﬁ ai/ldﬁ'ﬁt some of trace

J &109%&&' () -:, &10%&& ( ﬁz &109%&R& () -:., &1QY&R& () - YR& : YUUUUUUL X3, & K
1mpuntles selected from the group cornsisting of indanes, naphtha enes, p enanthrenes

S e S S oI oo S ()

of?ohe&h(&ﬁﬂ)%?t&o(a)rbon RitDER R clally: fasArGYREN @)decdlpBifingearbyn.: (/ KT
J &10%&& ()-: VW VW
2.” A process as claimed in claim 1 in which the fuel is a gasoline.

3. A process for decolourising a liquid hydrocarbon fuel which is a gasoline, the
process comprising contacting at least part of the liquid gasoline with a decolourising
carbon.
4. A process as claimed in claim 3 in which the sulphur content of the fuel is reduced.
10 5. A process as claimed in any one of the preceding claims in which the fuel is passed
through a carbon filter bed to remove trace colouration.
6. A process as claimed in any one of the preceding claims in which the decolourising
carbon is prepared from wood, coconut or coal.
7. A process as claimed in any one of the preceding claims in which the carbon is
15  activated.
8. A process as claimed in any one of claims 2 to 7 in which the gasoline is a motor
gasoline or aviation gasoline.
9. A process as claimed in any one of claims 2 to 8 in which the gasoline has a density
which does not exceed 0.775 g/em’,
20  10. A process as claimed in any on of claims 2 to 9 in which the Institute of Petroleum
Standard Test IP17 for colour rating for the gasoline prior to contacting with the carbon
is greater than 5 yellow/greater than 5 blue and after contacting with the carbon is less

than 5 yellow/less than 5 blue.
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