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30 hydrocarbon fractions containing organosuliur impurities are well known in the
art. The most common method of desulfurization of " fuels is -
hydrodesulfurization, in which the fuel is reacted with hydrogen gas at elevated
temperature and high pressure in the presence of a costly catalyst. U.S. Pat.
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30 SUMMARY OF THE INVENTION
This invention is a process for oxidizing organosulfur impurities found in
fue! streams. The process comprises a preliminary step of extracting
organonitrogen impurities from the fuel stream prior to oxidation, such that the

- pitrogen content of fuel stream is reduced by at ieast 50 percent. The



such as solid-liquid extraction using adsorbents and
[iquid-liquid extraction using polar solvents. The
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comprises about 0.5 to about 50 weight percent water, most preferably from
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conver fter jnpregnatio calcipatio fro )
one PHRGH Y VR L I TBREL RGP Skp i DaHe BhievRl from 0.01
t echai sUeBy SidightalSasedSo@Xhe Uf@)tdl’ﬂN@i?lﬁl betHez adfal@t composition are
gri ndi ng or the |ike. The organosul fur oxidation

pr oc¥ei§al SWRRS nventi on conprises contacting the

jouel str e &aaénygtgcc@nﬁc%dwﬁgdn@mé m@byef ﬁWbérﬂ\%ﬁ@m physical
impurities with an organic hydroperoxide in'th

pr esl@HBSUEH ashéort ¢>fa@m1@.np%\e5¢ﬁraiﬂﬁmﬁg géwa%@paﬁfaﬁeor pellets. The

cat Qh&‘ﬁjanlcsglhbé’&'se SBM‘Pl §%rlﬁaarﬁ sl e, ‘iﬂrl%?eﬂo fdﬂi&legnatlon and
and gasol i ne, including natural, straight run an

cr ac¢@é@jﬂ@t!i§bq3r» @Egmatnveribrbes GPRYRrtegoftasi MPrRgneen and/or calcination
t
?r ;c%t IFﬁonoHaes' ‘I‘Bthﬁ a4 & E?feﬂ—:‘?nl‘i {Eﬁgé&f?ﬁ@ﬁﬁ% Sco‘i’n%ﬁtﬂin% H%chn usp su;h as

er03|
Hi| eﬁmnqnheeilatik@tjorogea@hgbume like. a particularly

pr ef er r edyfu dﬁﬁjgar?&sru‘?fﬁ%lﬁ’étﬁf ehbeek-0 4l ifention Comprisgs contacting

hydr oper oxi are ocarb ydro er oxi
f ronth8 fuel ﬂﬂaanahbmngai mmge@momnleaorganpnmfogen enhpanms with an

secondar.y .and tertiar 6 0 6 JUL,2007 dro
of TSRS PRRFRII Y the plhsinds, or Sk R SRS Eicon oxide
hydrcgisivexi dagiablel fadl sirefapiis Usdudendcliasede fmelbatﬁdllgasolme, inciuding

h(}/ dr oﬁura Xsltr%ieght trdnaé’%ﬂ cracked gasolines. Other sulfur-containing fuel streams
include the normally gaseous pefroleum fraction as well as naphtha, kerosine,
jet fuel, fuel oil, and the like. Diesel fuel is a particularly prefer'red fuel stream.

Preferred organic hydroperoxides are hydrocarbon hydroperoxides having
from 3 to 20 carbon atoms. Particularly preferred are secondary and tertiary



hydr oper oxi de, cycl ohexyl hydroperoxide, ethyl benzene

hydr oper oxi de, and cunene hydroperoxi de. T-butyl

hydr operoxi de is especially useful. s In such an g § JUL 20m
oxi dation process the sul fur conpound: hydroperoxide

mol ar n ul r i.cal ut LS

pref er ag bfb(;é(%s Q)tf %H ?agéra |%£"LbfOn aaﬁ?ﬂ"gm ngtxgmgplary organic
2:1 t@yématoxwez sﬁhteblex.fdat use redetd onbitsl cmtdu;@éraﬁde t-amyl

or es sty SR R Pl AR Sb GpEata e iEhs “rasaporoxide, and

to 16u@edEhybwpemxileer Byl hydrap@akdeds d&RGiallfheeful,
regctl on i conducted at or above

f bl
at Fospher | fg’ g‘r‘c s%ﬂ%é' e PHcsSs dbe sHigserrapquidiydroperoxide molar

criti eatlo. isThet péﬁr&tﬁéﬁlwwmﬂt@tﬂt ROpifd kSR o0KhERY a molar ratio of
cat al yst co%o it of course, is heter ogeneoa

char aBPRPXIDNEEl 3y t‘%%b%‘%é’ent as a solid phase duri ng

the oxi dathexR066S8asfont Ek%ohd’ﬁé?é’& 'nP@fl g}ﬁﬂl'dcﬁll'nase at moderate
ere

pressures vary from 1 at nos
at rmsgeﬁ%?eéé ”r%wén%i?f‘?f&t‘i'e@n \Wigble eamchiery lyepgreities Meg from 0°C o
ush Ng2emre, ‘Enfut bl'ré‘?erﬁﬁi‘?\ﬁ%ﬂ‘i ES’*@J{O 14PRC e @Q&Tdnqg ?éfla%%?y conducted

known in the art for such oxidation proc
Cont i ALUBUSLAYS ABNYSPASTI® RretsUs: oJ@amre@SWedselr&Jﬁedot critical.  The

For eﬁ@ﬁmﬁcoﬁgiﬁmg‘:aglﬁééﬁ't Bgﬂ¥hb@at91§§g°¥oq'gpé§%§@2§ fg; Burse, s

of a fixed or “slurr e oX tron pr
the i h@@mﬁeﬁﬂo@%MGh@@c’@Faﬂﬂsﬂmatls glregwont tdsoa sofid gHaee during the

or gan r sulf gne .
gr eat gggét]t{]an ag&L§ 6ftghﬁs1%vee?@§%t J& B&Cﬁéprgﬁ%ﬁﬁ%g@p/ffmm 1 atmosphere
i ipur io 1@sataospbemsert ed nt o sul fones, preferably

greater t hﬂ'ﬂe %Qﬁtonsr%aeﬁorn T tb ag%gqr}ﬁféhet?sgr% gé? Iogﬁﬂ%ggnvenhonal

greater than abou
pr oce@adetdrt confivrratesnsr dxdowut entthet et Foodstedh 25idation processes.
mxtu&?n betreted renove the sul fones fromthe

f uel Feam - TVpi'tal sbﬁfcﬂjoﬁgjcregwi?\?amakﬂrt?ﬁ:é@%s For example, the
i ncl uckealgslithay be depldyekinrtas foranofusiing mserdanL s such

as. silica,—~alum ol msr resins, and zeol’ites.
A?c{ er nat i Vel,® X‘T‘%@n %%? nVEionesRRYERS Gysubstantial portion of

| i qui tthel bigahesieit nﬁ@tmm Hﬁb NGiiBAEAT BRHIMADE reHEN 13% about 50
nmet hanol %Cﬁieone f onnam de,

N met TP d?fﬁam%#fuaa‘éwﬂielsrwﬁecor@@ﬁ@cﬂ g sulfones, preferably

ext ra@’ea@n 1Al boub@oh psRkhd am)dnj‘d Aigh
read| FF%E parent to those Skil ° LFHFt he ‘,jgré%?f%er than about 90

extr pdhan thgedpalion MEWPWCSEMtOZMQﬁESFEé extent, the product
fol | avixage axayBLaR UG ! n -

Those ki | e@nlgn t ﬁlg@‘ﬂarﬁj bénH+Je @%C%}fiﬁnégeﬁ‘ohﬁﬁ% hleP ream. Typical
var i atuifeng "f?fﬁavm@T@Caﬁﬁ@wnﬁludhest:émiquud axfratth.eu isivge absarbents such

g‘g R%sﬁmao%ﬁ%ﬁ%‘édéﬂi\}rﬁ%ﬁ% %eohltés%lp rnatqjly, the sulfones can

be removed by liquid-liquid extraction using polar solvents such as methanol,
acetone, dimethyl formamide, N-methylpyrrolidone, or acetonitrile.  Other

30 -extraction media, both solid and liquid, will be readily apparent to those skilled in
the art of extracting polar species.



5 METHANCL- WATER M XTURE Exanpl e 1A: Lyondell Citgo

Refinery Di esel containing 130 ppmnitrogen- is

contacted at 25C with a nethanol -water m xture § % 3t 7007

wei ght % water in nethanol). The weight ratio of

di esel : nethanol-water is 1:1. The resulting diesel

phase.is Hmf@imwmgt@(aomhesah‘rerdlg iipsiratd theheverdsal tThit@e skilled in

e ARk U Blooch e PUARE LB PRE S A RSB0 B Tventon
mtrmgiaacom gfoné elaingd at  25C with a net hanol vvater

I Xture % The |
oGP AL Sy R Ol R FESITOR O Rl BEEE lH A
& esel phase is analyegRANDICHMEERMRTORM N. The :
[ ti th | -wat er phase is analyzed 15t
::gfi? ai hng@@\m&;&“ A Emwﬁié? itgo @‘%ﬁl_ﬂeﬂ Dreeglzwr@wmdﬁocwm nitrogen
OF DbESfladiblrlatWsPH Rith ADREBENT vatSh 8YHeR Eﬁ§3@élght % water in
contains 380 Egm S and 32 %fpm Nis contacted wt

 sevelihag@lor bantwsightheatioeah dieselsaeinpae-waer E?yﬂﬁ xi g resulting
fuel giedd hasand a"i‘;gf’}/%@@@tconl%% ng N 1782 r@é\qtm methanol-water

- stirring the mxture hour he results are
showphase is paplyeedito Wﬁfﬁé’ﬂ B?@Pm@y ns (A-15, A-35,

,(ASSIG?N z drti8e %B: Hﬂe@b@}%gg %&—M’ﬁé? ﬁ)ong% AFOglénéB contacted at

Zeol %tC M@B\ﬂ%@lﬂtman@—wamram(mracé Bivleigia. %-wW@R) n sndthamol). The

al u V] 3%.al umi.n .

a1 uni'oht SRER e Bl Mook s e Bt B, phase s

25 aqta xeddoelon&l0) 3 apm Ne_s'lﬁ*edes@hmgrmmﬁqar@l—_bvatm phase is analyzed
urqon%gﬁ%@%%@éfhc Y zeolites give the best

per f or these test conditions. Although
sul f oni EXadARLE 2S$OSID-LIZRODI EXTRACTEN BF RIESELI FUER WITH A

result in |ess renoval of en species, the
results may be inproved by f'l([g%&ggg\hégadsor bent anount

or cont aathdvrsme dids¥Aybhi&ing: 36X %TBO%&J% UR is contacted with
1 MPURI TIES | N DI ESEL FUEL. USI NG

N EXTRACTED
FUELSRAFER] osPIBiefS: i e LSRR ePH B H@\%%ﬁ%’fmbﬁ@d adsorbent

280 pewisy (1Sgt si5d Qﬂrihg tAe rEiRMkd RIONS h@?ﬁ#sdaTh@rﬂeéLui@. are shown in
usi titani a-on-si |ca cataI%st S

- tesePailed bamsarrenns Bt datd aRb b TEk e oEa (P X-13),

by passiteoyt wyadli-es®), By&yst BRN6 7kt 26005 w}n(@wmn@o Zeolyst
bed to renove or anonltrog\(n IITpUFI |es SO f hat he

ni t reB¥ROEOnEdm (Cigee filisp 43Pk siica Rluina fpicR, Damcat SIAL 3113,
r eaqmrbnmq?ﬂaap %ogiur%%é’ (@e by e, ée@é%?b EPhUe Z%xo%‘g[)o—zoo

1% Lyondel | oxi dat e ont ai ni'ng appr oxi rat
%HCBQW@M 668) ae.testedr A »yna SiIQﬁJGI}dIﬂlraﬂ caoldcac)dlwzeohtes give

f ed e st béﬁ?rn%%ge uf\g%l; fg:tésfg%tt 3LMifShs. Althaugh sulfonic acid resins,

titania-on I ca ca
Zeolite X, ZSM-5, and silica result in less removal of organcnitrogen species, the

results may be improved by increasing adsorbent amount or contact time.
EXAMPLE 3: OXIDATION OF SULFUR IMPURITIES IN DIESEL FUEL USING
30 NITROGEN EXTRACTED FUEL
Chevron/Phillips diesel containing 30 ppm N and 380 ppm S is tested in a
continuous oxidation run using a titania-on-silica catalyst synthesized as

described below. First, untreated diesel is pretreated by passing the diesel over



cc, 21 g) at a liquid hourly space velocity of 3 hr',

a tenperature of 80C. The diesel is fed to the

reactor at 150 cc/hr. A 1:1 mixture of toluene: TBH} § JUL 2007
oxidate is fed to the reactor at 3 cc/hr. During the

first gh weeksa béd epeniveUigaddirogehaihbeatsa
n-depl eted)_diesel is usedt% TEeﬁiuﬁoutPa%the niiragen content

(nitro
after C%%Jﬂé? e@ﬁtﬁ%‘ 4RBMMnoval of sul fones by al unina

?gzgr z%é éépf %actnbﬁerfnkgﬁ% V\og dm%)gk‘%ﬁ?sﬁéﬁ] f@\n&f{?ﬂ{ %%ene? 285 Lyondel

pr etr %ql@@(corttwamge@s@proxzmaww t4Shetlt wguﬁt areh 580wt % tertiary

sel t increased..ta 50
el (A et B8 BREL 90 20 BB cataye i
feed ics, 8hig) (alhedlqbaicfkourky driaee vBroetty epges’ a temperature of 80°C. The

(nitroge e d sel sul fur content aft

oxXi da%%‘g %d% %P‘le EHY 5§Lﬂcf|'5ne% Hymarﬂumoﬁép'uene TBHP oxidate
adsor it ifed tb dhetr’éEct&E%@ﬂZd cEMR WOlihP et Featedeefl %?%peratron the
IS appr% ?% 8m8 The results indicate sone

irrevels HEAREN-VeRIPlEH) diesels uspe arfhg-siuseanitent after oxidation
caal yst r@ﬁ‘ioﬂgl drhelionid Babrehicd 89

pretreated diesel I\/%ﬁE 4l P%E%Ar Tl : 'rﬁ%&’ﬁe}‘s of operation
| A- ONISSeFS thasaT R Seshitona dvpwesk ran adth tapiedeated diesel, the feed
DAVI CATsWrtohd) tol intiéiztefditer uIﬁr@gﬁten?Fap‘fdtgg'gﬁ‘%{sed to 50 ppm.

The dried silica (39.62 g) is charge
3- nec KT AMNEHHIFFOR Usings! eé’@ﬁﬁ@ﬁ@édﬂweﬂ Hhe feedrieswitgmsl back to the

i nl et préiredAsd Mirb§in-depeied b

agueoﬁs sodi u& h %%nox?%’e sgﬁ%égnefq%tggh? r?%%\s?ﬁe" oxidation and
scr fyBavad\Relfores By wyroina astsositioni fog thef sacdnelpmanmth pretreated

(84. 2}icBe] 9O d&@ﬁ&t’é < B@ﬂ) angb|

tetrachioride (8 58 2ted u(r;!—élqtgrP 'ﬂltéJ ’H%F%Q“ %me irreversible

ath ms%ﬁ@@iyaiiwéf ‘rhexiﬂalgle k?r&?:hm oaailysﬂsjslrl]nwtyxeswltrregteﬂﬁdlesel compared

The sg vent. ved by heating with an oi ath at

125C un%er nlet%rdc;ggegtrﬁ flow for 1-5 hours. A portion of

above mat erKAMPLES: HRERARATIEI M EF wpmn,ammu_lctx CATALYST

qulugglegrWs;ﬂggégf%gee%\\éh (L}%V@%‘g ﬁ’% %27 I '"f?giclﬁ’fog%c’c in air for 4

r oundhbatst ofhef drissksilica (3082 g)gs BBSided indH SORAIL .’Qﬁéck round-bottom
cont ai ni ng sodi um hydr oxi d

| et
sl ut 158 EadndSd 4R PR Bldloareas Sehime 2 sraiher containing
dry nauegensddfin 9987dxide! eM{A00Ines e f‘ésk dfdeRbed QSove a solution

bed i s maintai OC for 30 mn ower

Che 1 GBS, o BARATO( B 1 0 B abalg/STob @@ sand franium (V)
cool etétrb@hl‘éﬂ@@ 5.82Q) 6 dbbeBRder rUQn&@V\EQé %ﬁﬁoépg:e%‘eﬁ}he mixture is
hydrated b ﬁ]ge fol | ow ng procedur e

addedm"\?tdo Fhay $idek r&?nwlwtti%ﬁﬁmp‘é@ﬁkbnﬂi@atlmgamthaeafko:l bath at
| s heat3°d WdeR nfrdd@AtHofdor MBMHJuRs. L0 reflux while

mai ntai ning the nitrogen flow at 400 cc/mn. The water

i s distilfeartioRrd@grve meterdal 485 s isbetdcioadby ahpeirigdtlinto a tubular

f 3 t
Pound sty 1 BeR DI ridh tph R8fkd= 0% i gt a 500 mi o-

i 80 drhg@nround-bottom flask, a heating mantle, an inert gas inlet, and a scrubber
(containing sodium hydroxide solution). The catalyst bed is heated to 850°C
“under dry nitrogen (99.999%) flow (400 cc/min). After the bed is maintained at

850°C for 30 min, the power to the furnace is turned off and the catalyst bed is
cooled to 400°C.



out of the flask through the bed. The bed is then

mai nt ai ned at 400C for an additional 2 hours before

cooling. The catalyst is then silylated as fol | div. JW 2007
500 nL 3-neck round-bottom flask is equipped with a
condenser, a thernoneter, and an inert gas inlet. The

io flask The eatalygide thein ihwdnaipﬂabydh(eﬁ@logmng/\abeedwéo Water (3.0. g) is.

oo s IR ol KAERNEILR, 0k G313 Koo o vestng

(98Cnanfl@to Bflvawidleunsiatainingtiie aitrogsmhewetaedetnin. The water is

cool j.n Tec lyst is filtered and shed th .

‘hept %‘ﬁ@'e(jl %%e Al %?C’ qven 2 Refad ‘g%l e@"ﬁ“ﬁé% A heat gun is

f4 asksaihtbenedtrtes rourgaSotfdnoWagi ol 8020 Akatl 4 g r%sﬁaealrﬁater is" driven
| yst contains 3.

The tit i ca, cata %

T & ‘b? ek dp f@ugﬁmEei T BepiS ﬁwndnalntaa?ﬁﬂi &f 400°C for an
f r onadiesell 2heals RforcAtanpent Surface Area NS nRig

Pm) (PPM_ 2A A-15 50 19 371 2B A-35 20 366 2C A-36

21 374 2thexc3talyt i dhenyeiylated 3sfollgysp AXi0ZBMS3S)ECK round-bottom
Zeol 5k i Fy

Ve ek, g S BT Yl gordehost in Peghbiedly afd afilert o nlet. The
&% ackashdy chageSith TEpte1(3950 eatera4® pran), Abxamethyldisilazane (3.10

5 2ey gl SERNAFICILERD, Thb B g8 nomBh e S8t 18 Fhux (omcc)
Al unfoh&, h@yaceder B0 am@snshaegaefd:@ @@Ilﬂ@JLTB_@O:EtaIyM is filtered and
cl ai Was *;led \’rei Wh@fﬁgﬁé mﬁ_ S‘]‘HQ me‘ %Iﬁé(gie?mcéa{i%%qn a flask under inert

or ganoni troge ‘froma
cont gdanfloy airwmﬂc'ﬁrfogé!nhmd oTrwntamud -busilicarpataiyst @dntains 3.5

o5 V\hﬁ{& ,atnfdel %\tgg?ggn content of fuel streamis

reduced 0 percent to produce a fuel
stream haV| ng a AR duteddsaptiombf Kfandry aoerib &€ Fee|

R S 71 TR 127 Tt i i
(mfg) {ppm) {(ppm)
2A A-15 ‘ 50 19 371
2B A-35 20 366
20 _ A-38 21 374
2D X-zeolite, UOP X-13 21 352
2E ZS5M-5, Zeolyst CBV8014 425 - 20 353
2F Silica 300 23 266
2G Y-zeolite, Zeolyst CBV 760 720 8 341
Silica-alumina, Grace Davicat SIAL ' ' '
2H 3113 500 7 348
2| Alumina, Selexorb COS 280 13 359
2J Alumina, Selexorb CDX 460 6 351
_ZK Alumina, Selexorb CDO-200 200 11 357
2L Alumina, Dynocel 600 350 B 349

0



Fal

anount of organonitrogen inpurities; and 10 (c)

contacting the separated fuel stream having a reduced
amount of organonitrogen inpurities with an orgapic _
hydr operoxi de in the presence of a titanium contagiﬁwi}ub 2087
silic@pR g3ife catal yst wherein. a substantial portion

of the organosulfur inpurities are converted into

sul fones. 15 2A mibeepr@ogsisingt claim 1 wherein the

or ganoni t r ogen s are__extract

Kbt o A
o1 d-11quid efth acPrBIfiag| HEAHe Vs TBRATegs GPBerm fuel stream

3. The process of ctaitamgwhegednitidi@nadser begknoilfur impurities
sel ected fromthe \%’EOUB onsl sting of al um num oxi de,
silicon oxide, sili¥a¥EPUMSHAIrOgey eltpRiof fuetsgpames reduced by at

ZSM 5, and sul f oni cleast 8b pegbAk to%ﬁ?oéuce@‘ﬁjé%ﬂ@&%ﬁg@fng a reduced

claim 3 wherein the adsorbent is selected fromt
group ‘consi sting of PAPYH I Graaswentiegesimpwiies) umi na,

and Y zeolite. (9. ThRPAPEeHR @Eo@rﬁgtﬁ% f%@?y%frgérﬂ Ha¥hg a reduced

organonitrogen i'npurities are extract
liquid-1iquid extrag®PPe o srgrgoatrogeadopwitespaicar

sy vent. 6. Thesproggisiih @le?hgﬂga%%ﬁil nstFng\?'n r%;élv@{g a reduced

solvent is selected from ™2 roup consisti
al cohol , ketone, watwpintamd aigananigsgememapiritied. withe an  organic

process of claimé6 QL he ket o | S a -C3.,_ . e
al i phatic ketone. Wﬁiﬁé&%é%c‘gs?eo;&%%%ic% %V%Cglltaé]:wﬂ-contammg
the ketone is acet osifzonOoxiddh eatayet egwrah @lsabstabftial portion of the
wher ei n the al cohol j - 4 .cohol . s 0. T

process of claim9 %é?%uﬁ&i lﬁ@@h%%ﬂr& angeﬁ%%%?]ﬁlltﬂ%”es'

1. The praces$hefpredeat mf Slavher whareih thepolganositby@Nimpurities are

is a re. of . ,nethanpl .and water. 12. The process

of clée?lt[)réh&éd esroélgﬂﬁfuﬁeexg?gé?ﬁ'i TRy r’%’i‘)%roaﬁia&éoi gnt.

t-butyl Rydrophe exicdes of tlabn @ WidreiRQRe addSrheiNg selected from the
erein the titani um containing

process of cl al.m 1 L | ; . : \
si | GBRUP SONGETIHIA JLPINUE OXidgnisAICBR- ¥5ids. cellicaralunminge v zeolite,
pr oc eSspliRf X Cr e, lang @URSHiS hAM rédin.addi tional step after
step (c) of renmoving the sulfones fromthe fuel :
st eam by %ol i 40P PERACES 8F clping diwhereigdhe adsoregrutiaselested from the
15.  ArBliPE6sSstRg B aluphifch o%ﬁ‘i)e St AN and Y zeglite,
organonitrogen_inpurities froma diesel Fuel” *f'r%am
cont ai ni n§- or gah®mir29e88 eh claird lowhaneds thef onganonitrogen impurities are
extracted by liquid-liquid extraction using at least one polar solvent.
6. The process of claim 5 wherein the polar solvent is selected from

25 the group consisting of alcohol, ketone, water, and mixtures thereof.

7. The process of claim 6 wherein the ketone is a Cs-Cjy aliphatic
ketone, _
8. The process of claim 7 wherein the ketone is acetone.
9.  The process of claim 6 wherein the alcohol is a C4-C4 alcohol.
30 10.  The process of claim 9 wherein the alcohol is methanol.

11.  The process of claim 5 wherein the polar solvent is a mixture of
methanol and water. '

12.  The process of ctaim 1 wherein the organic hydroperoxide is t-buty!
hydroperoxide.

11



I mpurities whereby the nitrogen content of fuel stream

is 10 reduced by at |east 50 percent to produce a fuel
stream having a reduced amount of organonitrogen} g JUL 2007
impurities; (b) separating and recovering the diesel

fuel stream having a reduced anobunt of organonitrogen

i npuriti el artie( plocesntoctiaing 1t Weesspahatidahidinesetaining silicon

fueloﬂéégﬁm ﬁggti%ﬂ$PP“%§greduced anount of

or ganoni tr oge B\ t h t-butyl hydroperoxide

in the pr‘leﬂ.senieeqﬁ‘o@stsicﬂ@tﬁila-'lodit?rﬁbz:i]éiﬁ@aﬁ@Udltixzﬁ{i?l step after step (c)
wherein a substantjal portign t he or ganosul fur o
i EERG RE Splfdnser B HitoTishi Wsias BY rplidpid or liquicHiquic
B ocegaictibn.cl ai m 15 wherein the organonitrogen :
inmpurities are 20 extracted by solid-liquid

ext ract i o usPriJOSeSs @HYISHIge adsor bent sel ected. from

the group congysti ggrRlin@! SaLAYMB%L e ugi |
and Y zeoli te.%é)ﬂ. T%e l?)go%*glgsv Iﬁ)ﬁr %% ai Im@g’h%\igﬁ@n tﬁ%ge fuel
or ganoni t rogen i npéiféan escomtainingxt prgenedittbgen  and  organosulfur

[iquid-l1iquid extr J ' n a .
sol vent sel ect ed f?’g}r%nﬁﬁg\mgerP%OL}gEhcéoﬁgiﬁ%Fﬁn(’gorg%t&-fegl stream s
Hl cohol, C3-C5 alifshatéd bkestolrest Gatparcerand praBuce a fuel stream
m xt ures thereof. T f claiml1l7 wherein.
the ketone is acet %‘%’é’i‘g Q?@#ﬁz‘%ﬁ%@éSggfﬁ’S’f‘o%‘ﬁgﬁﬂ linpurltles,
.wher ei n t he alohotepasatimgt drath odcov@Ang e dipser &&$ sokam having a
claim17 wherein thgggeoéar solvent is.a mxtur

e . of
met hanol and water'® O oY gL agen MR iliers and

conpri si ng an(@ddi tdreag@hgstiep @fpbediest @@sel( ®elOktream having a

enovi ng the sulfones fromth i esel fuel stream by
Bol 1d-11quid or | GIREET AN ygEPNBAGeY AbUes with touty
: hydroperoxide in the presence of a titania-on-silica catalyst
wherein a substantial portion of the organosulfur impurities

are converted into sulfones. '

8.  The process of claim 1% wherein the organonitrogen impurities are

.20 extracted by solid-liquid extraction using at ieast one adsorbent selected from
the group consisting of aluminum oxide, silica-alumina and Y zeolite.

17.  The process of claim 15 wherein the organonitrogen impurities are
extracted by liquid-iquid extraction using at least one polar sclvent selected from
the group consisting of C4-C4 alcohol, Cs-Cg aliphatic ketone, water, and

25 mixiures thereof. '

18.  The process of claim 17 wherein the ketone is acetone.

19.  The process of claim 17 wherein the alcohol is methanol.

20.  The process of claim 17 wherein the polar solvent is a mixture of
methanol and water. _ A

30 21.  The process of claim 15 comprising an additional step after step
(c) of i‘emoving the sulfones from the diesel fuel stream by solid-liquid or liquid-

liquid extraction.
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