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30 SUMMARY OF THE INVENTION
This invention is a process for oxidizing organosulfur impurities found in
fuel streams. The process comprises a preliminary step of extracting
organonitrogen impurities from the fuel stream prior to oxidation, such that the

nitrogen content of fuel stream is reduced by at least 50 percent. The
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The adsorptive contact is conveniently carried out at temperatures in the
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fortog’ipén%!’ aveigiviersed em dk%éotabr\@@hte@‘ thepeaielyst gemposition are
pel%&ggi v slfi8olel Norgani ¢ siliceous solid may be in such
prior to inpregnation and calcination or,
20al t er natﬂh@eQ%ValySiéoﬁmWélpﬂ%m%ﬁ b@lemp%wedgnanymoruameot physical

CalfSr‘nﬁ‘%hbl‘?rés k4rodn gﬂﬁ &iv%etroflé?}(e@'tj%ﬁ ru?e'g;t fgﬁ oa} lidieligts. The

rm by convéntion uess
pelllh@”gawat Bidegougr sold mga)orbet fre slwckeformherlorr ganlowé@nmlon and

OXI pro r| se
corte it RaPSe B RaRlen R, LINRRGH B8k B RSB &R notiar cnaton
or g‘mmmntarfogerho langhifierent elsysmetl ioram by @b gegnitional techniques such as
hydr. X the esene f the
23t ] ?ea 'Bglﬁg %%%3%%0}?99% n%gr 8)&' catalyst. Suitable
f uel st rTaantarmsblﬂLdeoxihia&alpréwb cﬁlﬂﬁb @&émidril:@dmprises contacting
30 natural, straj run_and cr ed. " .
gadbt TS En B ad pr eRLEh donhhE Sigancufasipurites it an
i n(ﬂrglaiﬂctHyd%dpﬁdeié g @@Sﬁ@ééndéeb¥ ﬂieﬁﬂﬁphhﬁ@éﬁtlﬁlﬂlr@%mm oxide
wel |  as napht i ne et fue uel oi
R BUeRE F{?Lﬁ?reémé [deciese! (Hehrasre pregiiney dnoluding
30S1 I'@dival, straight run and cracked gasolines. Other sulfur-containing fuel streams
include the normally gaseous petroleum fraction as well as naphtha, kerosine,
jet fuel, fuel oil, and the like. Diesel fuel is a particularly preferred fuel stream.
Preferred organic hydroperoxides are hydrocarbon hydroperoxides having
from 3 to 20 carbon atoms. Particularly preferred are secondary and tertiary
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from3 to 15 carbon atons. Exenplary organic

hy dhsiheresexides alifrepl & fior hsecarben ugioms but xemplary  organic

hydﬁﬁl?(%é%kl &s taw?arﬂ( f&ydlﬂsfﬁgefn%hge'tme' CP'Q/@?HerOXIde t-amy!

hydrioper oxi et hyl benzene hydroper oxi
hydmgewwde cyclpiieyl Myldrsperidxi athyibenzepedivareperoxide, and
use n
or e e BHE00E" RO e bl
5part| cullardugh @ni oxidation potess theﬁSLpﬁJefoenmbUedh@dmpptaxyde molar

o TRt el PB68 TBLSLY Fubre PR gl e o

nodaypadxematadyrpdriataboelst:and pressur es. SUI tabl e

reactio tures. vary from0 but
pr ef er agir? E?gﬂ%a %CgO?LS%C,ConFHgteg Bethe ﬁqﬁ”g “hast bt moderate
pr etbetpatdtyrescrdupricesuras. @uitablevieastidephIraiCrd 89 Ufdn 0°C to

SR AR Sl Sk L SBhiraai s srofraly conducie

congrosi abhave, attfospperics Bresktre. NEREPESNL B sURR BNAGERGIREL The
and..t hus i resent..as a solid hase during the

oxXi H%‘?'F@ncoﬁ\t%@@gs giconni eXigey &Rfalvy . cRmRasEoNpr édspasiese, s

varpetéiogehdoit Mosidiaser ahd thos 19 QredeiP eBNE8kd pFE@e durlng the
OXi da§| on reaction may be perfornmed using any o

co 'Oar%Pce%Sé%éfaléﬂnveaﬁw gui ARIFY RS eREYHRNVaTH f&oma i aﬁtmosphere
15 ortostwohtMksidre®n processes.  Continuous as wel |l as
bat ch procedures may be used. For exanple, the
cat al ystTheagXidatioadBReipsdMAY benkerfasmedaising ey ef thseeorentional
sl Ukb¥ior 28orR@raishdakhQmn PloCRsS aPtf Epesdcﬂved%da(ﬂpn processes.
converts a substantial portion of e or ganosul
i npeentiueys i aft weld LA bakes. prpﬁpﬁ@&ﬁl yay dreeased. t Ran example, the
ab of [ ies are
corui Paq RRpEsetio e hdfe BRI bed IREN. | han
2tabout 80 h@e@ﬁ@aﬂon rIndessostt thprlﬂﬂ@ﬁlablqpngemaesumm’ual portion of
n ti eeded t
tnaeaern L Thpu R b Suhe5s by BHEGSLR SBout 50
t r gztreghit of Mwenmrgenmslw‘us lijhff)larl’[es dreornrtivbeed ugb sifoeasn preferably

Typ f processes in
SodBter il LR ST P Rt A HRES ARt gmpterythan about 90
Si Ipmeentalwremmehpmbaml : has peseaded anthezkpired @tent, the product
terpative t ones gan
o) USR] Ve SRR LORSE R PRt SAPVER DAy piperme Typic
nmetduioné remacatoprsssed metuay! sofigigeitiedeaction using absorbents such
roI done, or acetonjtrile.

N- net h
o oo Bl oM e R RE oo 6o i AT e dhe sulfones can

r eash Pe}m@\iﬂmabﬁmtqwﬂmtho@ﬁraﬁkm luethgi pblart vttt sBEh as methanol,
extracting [IJnoI ar ?pec

acefone, “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.



7 WO 2004/ 083346 PCT/ US2003/ 041551 The foll ow ng
exanples nerely illustrate the invention. Those

W@ Rioklogid46 n the art will recogni ze nany vari at PONES1003041551
are within the spirit of the invention and scope of
the clains. EXAMPLE 1: LIQUID-LI QU D EXTRACTI ON OF . .
D ESEL RUELfolpwing xampigsTRANDL IMATER the XTEREoEX difeise skilled in

| A |
ke S L T

n| tr is contac
Q@?@OPQ o the¢lgiAts- %o wat er in  nethanol ). The \NEI ght
r at i 0 l e
i el PPNAPEES, Léﬁﬁ?ﬂﬁ%ﬁ%ifﬂ%ﬁ?@ﬁﬁﬁ VIR H A
¥ esul ting methanol \BiAd akyzed to
cont 1 hagpl | SHEBPLSLO g CERD B sy grooen
metihaorotacied @t A5 Gt withe a( Methanei-ghterdmindiirer (2i5 weight % water in
s efiahan. P el Jagd 2 ReStiafT B 1wl G203 | 4Rt esuiting
corttlas'peﬂu ph3se pmahlalyirema ta esmtbgu 4@ ppmNNaréi;l'lxe N\Ig?éﬁgwgprlma&%nol-water
n ppm N. ;
E%%%V%??fh%&%%%\?&p@%sa FUEL WTH A

ADS(PBE mpGheéBr 6hem”oa$38ésai@bhaanrm$g 38@)pﬁ”pmtr8gé:ﬁ1¢t Séhtacted at

R TR T i e
powd@ght( fatig) ofiditkset inethangl- \li/@l%r g Xt Ur eThrreddtimPWicsel phase is
The r?sults are s{bovvn in _Table 1. Anberlyst resins

( A-151VZRIdE contaiggs phrad-i TBS kesuiingrBriRpelcKatst Rhgse is analyzed
R g ST iy
silica ace Silica
V- 432) EXAPLER SPH4CE 526 PG IpAY CBIIESBL FYEL [aaH A
al um na), and aI um na ( SelaparsrEPPs Sel exor b CDX,

Sel exorb CDO- 200, 25 and %@ocel 600) are tested.
Al uni na ChevIanc dieaplupaniains BRNdP @y 32diAm &% igicortacted with

t hachesd aResherEBAGR WBdErakhes ;bg/ﬁhxgwﬁg’gélz(g&r@’angnaéisorbent

Al t hough sul fonic acid resins, .
205 |RoEeF ¢4 ) tardnstirergs theemixtarie ©F 2dr hpteni heotpstlts are shown in

b
e 1, Aol BRI IR o DR A el Y NER T og x-13),
OF BZJlilrUR |(FPORFTEES Zemlwsl ESBY Tl A3WH8GH) 361/AI FREGEN eolyst
EXTRAGIHR) Béé{géa @&‘g §ﬂé{"@/‘ Jtéjapsﬁnéé' 5%k C@iﬁ&@é BL0939 AL 3113,

ppm N and con uous
oxid&b iebimina auélahgnlaat($elamra QDS sBelerarbaaDé] $slbxorb CDO-200,

zssyrHHEieﬁYrFo%gl g(?Or) a(?$ ?e%rtx% Pel S n\gﬂ c;E'ear l\é)ge?r%c[)%%glcc{( zeolites give

di esel passi
the best performance under these test conditions. Although sulfonic acid resins,

Zeolite X, ZSM-5, and silica result in less removal of organonitrogen 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



8 WO 2004/ 083346 PCT/ US2003/ 041551 an alum na bed to
renove organonitrogen inpurities so that the nitrogen
wa@omuesas46 of fuel is less than 7 ppm N. A reacP¢DOS2003/041551
m xture of 99%di esel fuel (plus toluene) and 1%
Lyondel | = TBHP oxi date (contai ning approxi mately 43
wt . 33 FEMPHR Boramovesrernanifapensmpueias ol ahibe)niregen content

fedoftfeelas fds¥ @ghrPedpmedct or contai ni ng
titania-on-silica catalyst (50 cc, 21 g) at a liquid

hour |y £b&RactioB|BiUg a5FO%k tiesel fuele(pbisr tluang) gidg . Lyondell
Therpidpesgdatt S(c&?tglntn%H%t?rOQSf%‘téI?QlBatv 4‘59{3 ﬁﬁd 59 \t!7 ‘% tertiary

m xture of toluene: & P8altt
sat Bitd@ignhol) beifachig etit?@dtbadsrteaztoweerktemotg titpreaasmrs)lma ctahelyst (50

ng CL %aftcﬁdatt (anl qtufcgﬁcg.ﬂfyo gt\/lgpc)ﬁlt? 8F gﬁwa 1,;%%@;%%%& %f 80°C. The

sulcﬂesms gl tal thmrmtamtmrs@mm. fan: 1t :hnatttrercﬁtolaemetsap oxidate

of [ | ess than 1 mS After a two-we

rur%gwu tﬁ‘& 'i?ragtof e%t%&C%‘t eséP'p e st P W%kéﬁft%?éﬂt'on the
to pmtreaau ¢nitrdyesdbplated) Slldsélllé usent emhte JuADF Bbntent after oxidation
|ncre sed t ter a one-week run usi ng

1o, 4 Eoieatp o aCaiBREH by Rlisting SSpTom st st £ oviie of operation

pr at leattash Gﬂlpfphﬁgemrfté69|t@b$ﬁ8ek%ﬁ$/ﬁﬂh thd F‘J?et?ééltédJHlesel the feed
content, a oxi dati on and 15 renoval f ones
al d?nswaic%\%‘igﬁr Bt‘trecfﬁeﬂ% giesehang é%'&ﬁocqntﬁmmlwypw@a%%t %50 ppm.

di esedr d @W@WQé@mmrﬂj theaﬂttrféﬁf'@d%les-@'ethé% ESwittEBLE to the
sonme jrreversib deacti vati on of

ti tPARTreatEH- §|trq96%\-d@ateéﬂct>sct'e%%| nghe ﬁélfwm:@rgamteafta” exdation and

I
TR o4 S0 B SIS b T

DaviasHh lapanwmﬁiehez)o PBMdSi ed M repiie Iiﬂdlca’ter spe dreversible
hOLHe%ctl\Teﬁi%nCHf'tﬁ@'tl‘%' &@st i3c ?%a/g‘%(uélﬁ %Fe%.t«%cﬂ&%s@t compared
-mL I ppe

3- neck roun ot om
méiatpr%ta%’ﬂi@dtﬂ@ﬁe' a gas outlet, and a scrubber

cont ai ni ﬁL"E’Q%@E@%ﬁ'A%NH# QHWASQN%L% c;,"g\gkgyST

the flask descri be ove, a solution “consi
20n- hept apdicagdzrace PavRPRVPAWMEAT R3B2) ptsnjirlahdlt t4|OD%(D|m|ralr for 4

I r I ' ,
( n\eeotugsgaiﬁ%tdﬁ%gp %gﬁ&égpr%n @{abﬁed lp 0°a %Oggﬂ, k’gg,und -bottom
svmﬂaISk r@g{wpﬂaé Wit weritert gas eﬁatvadgdtat./od:ttﬁt himng) avédriibkan contammg
il 2 under ni trogen f
ot B FoUBT RS aipssHES e T drsriiSaybovs. a Sotion
chsuogslagng tofl mheptané L(B-culzarg qeay:t ZNaftélalelﬁofpp(n%Ogﬁﬁ{tltg@um (V)
we

16 i N g) pp th a ther
2530 'Rl ‘%‘ (5’ (%g)t 'érﬁ(%legdéwdead%'&?f HFSAMePRIeTgn fiigemixture is
gasnixad ets|l andwanr@crmb@ablvémom @hioved b‘x‘yqtitéaﬂﬁ%h/wﬂf gidfil®ath at
sol Lﬁtﬁb P%} cat t bed is heated to 850 under
dry ¢ 88””%9 /frfl WPY800 cc/min). After the
bed is mitbcml@*h Bﬁﬁb@e mgé@@ faerg) 39c§lbmedt59%h9@4\ﬁg5 itiito a tubular
the f yr nac l.H‘P of f and the cat al bed 1s
qua Z reacior (% inch ID, 16 inch long) equipped wit a thermowell a 500 mL 3-
30 neck round-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.
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The catalyst is then hydrated by the foll ow ng
w@e@smsitne. Water (3.0 g) is added into the 3-PEDKS2003/041551

round- bottom fl ask and the flask is heated vvith a

heating _mantle to reflux while maintaining th

ni t r ogen’ 8 GR/4st 'ﬂﬁl?”c’l“}’/dﬁﬁtﬁd by e MPWWGlF&fOCQﬁUﬁ i Wader (3.0 g) is
t hrgugly inkethead- ﬁéd{@ﬂouhé%o%ﬁfﬂa%k%ﬁ'tﬁg ﬂgék %%é%(fﬁ;%ﬁﬁ a heating

A heat gun is 5 used heat the round-botto
ensirBlig FPaEeﬂHWVW'@@%Uf@lnl%ﬁ’@rnlir@g%ﬂqmea’t 4Quec/ofint fibe Water is

fl %Ktllkartﬂ%httlﬂ@ de@é]ly {18 Q\?é?isé @eﬁ&?%f @B'rﬂfnﬂ{é%e "’“eat gun is

400C for an Tadditi on 2 hour efore coo
Tat4fegsio hes?tttm%f\o@df@ﬂtf@ﬂ"eﬂa%@ofmsumatAnﬁmeslmal?wa’lercis driven

f 0%1?! dahé sk ftllgeﬁéh iR B?&‘g%%do hth%ﬁ(eﬁ%ﬂ Wmf%ﬁ at fbo C for an

her nomet er, i ner ask
chaﬁ@b@ﬂﬂlﬁﬂﬁoh@m%@f@ qo8lingy, wat er <50 pp

hexaq_ﬁéh%{.]lys(%aﬁémblé\ééﬁrgerf §a,§'a‘?e % ﬁ) 5%5@ nﬁe?’ﬂ?&%@% bottom

f orfladkH® ualqslppad avithi meomdeatsafo$p’rmerreOMefemr encaolingrggad ret. The

cat red, an was hed t h hept ane
o TSI chdtobd MR RGP0 AT RART <Bb bBrT dalRutd S Riagape (2. 10
gasg JfdroCatalysB0€Z008 d)orThe dystens is H'dfmée%wﬁh oil bath to reﬂux (98°C)
ai ns

tit | t
0 LT e e
D| esashedueith Reptadel soban). o frikgsrialieeN dBed (WB/f@kk under inert

3551847 18954PC e %ogur%é%wztﬁeﬁéfo%éﬁoasgéazswtams 35

1sze0A/ty%tT|@BN’809ﬂwﬂ%5CZO 353 2F Silica 300 23 366 2G
Y-zeolite, )ést CBY 760 720 8 341 Silica-al um na,
Grace Davi cat SBAE bHAGorRtiasne Yy and & fram Digsahf el

Sel exorRuCOS 280 I3adRthendd Al UM Nayriack kX QT U (COX 468

6 351 2K Alum na, Sel exorb CDO 200 211 |3BpAm) 2L (ppm)

Al um ra,ZADynocel 600 ,A3.5g) 8 349 10 50 19 371
2B A-35 20 366
2C A-36 21 374
2D X-zeolite, UOP X-13 21 362
2E ZSM-5, Zeolyst CBV8014 425 20 353
2F Silica 300 23 366
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
2K Alumina, Selexorb CDO-200 200 11 357
2L Alumina, Dynocel 600 350 8 349
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WD 2004/ 083346 PCT/ US2003/ 041551 We claim 1. A
process conprising: (a) extracting organonitrogen
w0 pguisBiees from a fuel stream containing PCT/US2003/041551
organonitrogen and organosul fur inpurities 5 whereby
qﬁﬁogen content of fuel streamis reduced by at

Mpercent to produce a fuel stream having a

reduced1 amprodssAbapAgRLLt rogen inpurities; (b)

separating and recovering the fuel stream havi ng a

reduced anol(ft oFPxt@cHthogadiEIgenmpopiritieesfromna fugl stream

Cc) contacting t r

gezjuced anmount o @%Hg om%@égr?g%hpﬁaﬂal r}géévmtuﬁu%nlmpum'es

5organi ¢ hydr oper\@b@rdby the nitheggsy exdertef fifel atream is reduced by at

titani um contai ni r

substantial porti I%%St 5?)' é‘%{gm t8§5%®scéa4 ﬁleylﬁfﬁ%%}?ﬁagfng a'reduced

are converted i ntamswitfobnemnotEogen i Th;wrmeecess of

claim1 whergjn t itro [ r|t e.
extract ed byﬁ%ol %%a%gac?%g rF‘r:O\%? ﬁﬁ%ﬁqeﬁa r%?m%@é@@ a reduced
one adsorbent. 3. arﬁhmtmfomsnm*bgem &herIeWCEI n the
adsorbent is, select d fromthe onsi sting of

%) uri num oxi &, s§I1 %C(S'Hg o@edgepegg eglﬁﬁrr‘ﬁaﬁh haying' a reduced
zeolite, Zeoli tear%ourZSMf SQr@ndmﬂubér@nlnﬁpL&me@l W&BI Bn  organic
20 4. The pr ocess, %f cl \A@ﬁ in the aﬁ‘lsor bent is
sel ected fromthe é?%??‘ %%HQ REEHCEI B %G’Fﬁ%‘i@&é’ntammg
silica-al Umhna agitto @edd ich®ilysh.whEn€in P4 @EBstan®dl ﬁ‘dr?cbrg]of the
1 wherein the organon ogen inpurities are extracte
by 1iquid-Iliquid %rﬁ??oasé‘[ F’g'ﬂq%'n%a@thnégg?d BERSHBNg?-

1550l vent 2,6, The ppéRes DS cRiimCl #h8em W@é@bﬂoﬁuﬂ@g&@ln%untles are
solvent is selected from 25 the group consisting o

a1 GHHaPteciby e, i eafaciisna Yot s & opa@reebent. The
process 30f cirgi 'ﬁcﬁ:e‘é@%\f @l'ar‘n tzh/ﬁwé%&h‘%ﬂ@ abl§or%e§:ﬁ %lected from the

al i phatic ketone. 8. The process of claim
t he&rRel mésnsgnm@étam@mum oxide. pilsorsexidd, glica aiuﬁlma Y zeolite,

Wheriif }(Pgsﬁlﬁz%pg \A‘q&lga% %% al cohol. 30 10. The

process o erernt ‘al cohol i s nethanol .
2011. The4pr océbs pofcess af nhaHsn wheresein thbaedpabant is skleetetd from the

s i . of E e _process
fpdh Bl ot AT RN RN PR B g e Pl
t-butyl 5. hydToperaccise®f claim 1 wherein the organonitrogen 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 C3-Cg 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-C,4 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 claim 1 wherein the organic hydroperoxide is t-butyl
hydroperoxide.

11



11 WD 2004/ 083346 PCT/ US2003/041551 13. The process

of claim1l wherein the titaniumcontaining silicon
wWo@200do833a¢ al yst is titania-on-silica. 14. The PCDUSH®3/041551

of claim1 conprising an additional step after step

(c) of rermw ng the sul fones fromthe fuel stream by

sol i d- 1 i1dui dT® ArpeRssdol clgimdl whesginr Hiet figriuntsontaining silicon

pr Q)g(%%scaqéqggr,é ﬁﬂaﬂ% Ql'(g ant racti ng or ganonl tr ogen
I mpurities froma di ese? fuel stream cont ai ni ng

or ganonilér ogéhe armeess ghrlsisu fagmprisinguan addiiongheleptafter step (c)
th%f%woqggnth%oealmes%o$ UAE BES 8a0h oy QofiehAe be ﬂ}équgj-nqu.d

ast ercent to uce a
5r ewtredtltmmunt of organonitrogen inpurities; (b)

separati,pg a Vi he diesel fuel stream
havi ng gg ucnéole%8 Cgﬁﬁﬂg'”é organoni trogen i npurities;

and (c) cont(aaotl reExtrabings epaarainécbgdine srapurtiesl fiohT eandiesel fuel
having a 15 redu ed am)uni? of or anoni.trogen

impurities with t- rl?&f’l/l CHP Sper BareRTop he 3pf esig@ROSUIfur
of a titania-on- sivpufifesc @hatalyt thewhigbgérn canBub sk andli @ream is

portion of the orgagnosu]fur ities are converted
1% nto sul fones. é%ghﬁ?éj bY@éé@%@ogo EPLEeRt 1% ARRRICEI @ frglestream

organoni trogen i riyvirgtd Q}‘au@é&anﬁgnﬁdﬂd@&ﬁ&ﬁ’tr(gjén Impurltles
solid-liquid extraction using at |east one a

sel ected froff) tRergrading ad’@n@ﬁcﬂ’ﬁ"rﬁ’@ b diesgli fHﬁ'rﬁ;tfﬁ@Ir@é’ang a

silica-al um na ar}@d%e@%}hblﬁtﬂ of bfganbfoBERFREFitRE; &Rl M
15 wherein the organonitrogen inmpuritiés are

extract ed by(di quicactingi tneesepacied riess! ntycht strasast having a

one pol ar sol vent i )
15of Cl- 4 al cohol reacgc%e%cbg%uﬁf %ﬁogb%ﬁr%ﬁ%ﬁéﬁmﬁ%lﬁfhéé Weh t-outyl

25 mixtures ther éb/ldropﬁBOdem@ {eovesenast ofca gtamargn- smca catalyst
wherein the ket O%érémaé:@&@%?tlsal #gtrtwgﬂgfl tﬂé%&?@?ﬁgﬁur impurities

claim 17 wherein the al coho
process of cI ai mag ceherisidrintotselifpoésar sol vent is a

m xture ?ﬂﬂ:%las andai tig Whe?&n %ﬂe oﬁ%ﬁoﬁl(@?&’??m@jr ties are

claim 1&2 conpri an a t| onal
200f erXEfﬁdedrig/ shiiel- lgmiq‘ extactlbm cnmrlghet keblaetsme Bidsdrbentr sslected from

by tﬁ'é) f'o%pl éo%fsgnggf i\lbr%ynu?n oxil§ u'llgcaea lgr%%%te{ndw zeo%lte
7. The process of claim 15 wherein the organonitrogen impurities are
extracted by liquid-liquid extraction using at least one polar solvent selected from
the group consisting of C4-C; alcohol, C3-Cg aliphatic ketone, water, and
25 mixtures 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.
30 21.  The process of claim 15 comprising an additional step after step
(c) of removing the sulfones from the diesel fuel stream by solid-liquid or liquid-

liquid extraction.
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